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Recombinant human urinary thrombomodulin and variant polypeptides produced as a result of replacement, deficiency, 
addition and like operations of amino acids in part of the amino acid sequence of the thrombomodulin, having a capability of 
binding with thrombin and anticoagulant and thrombolytic activities. They can be produced efficiently in large amounts by the 
gene recombination techniques, and are useful for preventing and treating diseases which participate in an increase of blood 
coagulation, because they are free from adverse effects such as induction of hemorrhage. 
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(J. Biol. Cheni. , 2_5_7_, 859 (1982)) 0 I- o v sjf * 5* A 

h a v a? * » y V <fc f£f £ L 7t hn ^ f V & Ifo 
l£8IHttJB*ffcV^ h u V tf > - h a > * ^ "J yl 

$ffCi^^llj^EJ:!3l!§$ti.T^5 (J. Clin. I 
nvest.. 15.. 987, (1 985)) 0 K" o v # * » 

ISS TMCv t h CD h d > d? s? * y V (C o ^ x (i > 

HT© J; 5 snr^ s B *» . # ^ s <c 

-P V* X 12 N #r «3 © *I ^ t) K5"/*HSt h'9 9 A - * 
'J T * y >!/ T 5 K f (SDS-PAGE) tc 

«fc 9 . # fi 5c # IS X- O 3!l ^ ffi £ m L tz a 

P. W. Majerus £ „ h h B£ 3g <fc t) h n v # ■ * ^ y 
>5?IS}U # ^? fi 7 5 K <t #g # L (J. Biol. Chem. . 
2_5_i. 12 246. (1984)). f*?, li, t H§ I ^ t, h d > 
y y £ 3ff §5[ L . ^?17 1 K tiS Lfc (Thro 
rabosis Res.. 37. . 353.(1985)*5«kt>'#^BB6 0-1 9 9 
8 1 9 -Sf ) o A ill t> ti > t H<fct) h a y # * s; »J v 
£ » S L % t©ttJ|ttte8ot>©tHb-e*st«ftL 

(J. Clin. Invest.. 7_5, 98 7, ( 1 98 5 )) 0 £ £> <C. i£ 
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*t>t±> t h H /Jn & J: 9 h avtf^&v?^ U > £ Sfl # *l §3 

Ln ^^i$7 8 Kt^fetit, -mm. WW] ±o mwi. 

b p y b' y ioilDilfc J; t>'7'D r ^ ^ C <t © S ® *I f D 
& «fc 9 . Jfll «K s US 3£ fe J: CK M Ifil W P*9 £ Iffl AS © H a y * 

(J. Biochem. . iM. 6 2 8. (1 9 8 8 )) o 

h p y * * s; » y >ig^t«) t^iEto^K^^^^ 
$1 ^ (E(T> t h H o > * * ^ ^ y yftttH iS&t s ) 
icoutli, ElTcJ;o«#SMis ffi ^ £ ft T u S „ 

P. IT. Majerus t> fc h lli ^ h> & %m M L ^ 
6 3Kt5 4K©iO^#St5Ci4/TLfco £ /c . 
g*!CtI«l®llS* s §StSCt4*Lfc (J. Clin. 
Invest. . 7_5 . 2 1 7 8. ( 1 9 8 5 ) ) 0 * £ V 5 # & « S * 
Idis 0 5 K, 6 3 K , 60K, 33K, 31 

K $5 <fc 2 8 K ( fif ft & al 7C • # S 7C © SU * s B§ ) © 
©*«WiB*ft*iit«-sffl^Lfc < 3S l 0 8 @ a£ 5* £ *i> S . 
6F0 5, 1 1-1. (1988)) o * © fifes JH 2» £ © ^ #1 <t L 
X. ^?i 2 0 0 K, 4 8 KfcJ:y4 0 K©jl6tl (# 
6 3 - 3 0 4 2 3 f ) , «fc s 3 9 K J: 3. 1 
K ( # M Hg 6 3 - 1 4 6 8 9 8^) ©^©^SB^^ftX 

C. T. Esmon t> ti h o v # = V > ft =P © — Si? ft IC 

1 9 3 9 9 ) o 
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F<C^< 5 5 7 ^ S © T $ 7 SB ?lj £ BJ3 £, L . t h 

h b ;s 4? « S? A y V O N ® 7 $ / ^E^JiiAla Pro Al 
a Glu ProT?^ J t Lt^S (EM BO Journal, 6. 1891, 
(19 87)) o ilfi? I^T-ffgLfc t 

hoy.f*-; 3 'j ytl5ll;gtt^ft5Ci (J. Biol. 
Chem. . 2i_t, 4872 (1989 )). £7c N kh|.oy**s? 

* !) yfllfittttT i / 8 4 5-46 2 # g © T 
? / RSifcRBStlTfe !)x ^ © §1$ # # — ^ T" t> ^ 57 
S iffitti^: C i^^Lfc (J- Biol. Ch era.. 2_6_A. 103 
51 . (1 9 8 9 )** «fc l£ 1 2 |5ig|!£jftL&.lbJfll5*£S>&3- 3 4 
I % MM#"^ 103 9. (19 8 9)) o * 7c> R. W. Jackman^fe 

t h h n ^ sp * s? A y yOTffi^^^ite^flfai^/sPwt- 

T 5/^1 6 fiO f f K<c^< 5 5 9 ^ S © 

T 5 J Wi E ft £ Bg t. 3&> fc L . k h h n J/ # * S? » U V © 
N 3fc 3|g T S y^K^JliPhe Pro Ala Pro Ala Glu Pro"C £ 
Si L T U i (Proc. Natl. Acad. Sci. USA, 8 4.. 6 4 2 5. 

(1987))o £ 7c N D. Wen "p % k I- Iwlfl c D N A 7 
^7*7 'J - /&> 6 > h o y # * 2? * 'J ^fjSEftO^itfc? 1 

* it £ BE l . t 5 / m 2 \ m <o *s <r -r >\> •? * v k m 

< 5 5 4 SI©7 i / ige^lJ^HI t. A 1 IC L, h h h n ^ 
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* * A V >ON*S7 $ V Wt B2 ?'J Ji G 1 u ProT $ -2> <t L 
T V\ Z (Biochemistry. 2J.. 4 3 5 0. (1 9 8 7 )) o 

* fz Andersen &t>jte^FX^O¥j*fcJ:D. thh 

* s? » y ttK©I£fe*a*t ^ i ( m IS 4t W & H IV 

0 88/09811) o 

£ £ {c P. ff. Majerust. t> . H U < it T X ^ © # !» 
<fc t) t h h o v # * » y^©cDNA*o— ^£-g| 

1 t H h o y # * s> » !l y«^7 i / ISM**"' 
^y-re*K£§63B*-£T^3 < 4# B8 BS .6 3-3 0 1 7 9 

1 o 

m <o m ^ 

# 38 IB # & tt % t hcDNA7-f7*7';-«t«9t h h 
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His Asp Cys Phe Ala Leu Tyr Pro Gly Pro Ala Thr 

15 20 25 

Phe Leu Asn Ala Ser Gin lie Cys Asp Gly Leu Arg 

30 3 5 

Gly His Leu Met Thr Val Arg Ser Ser Val Ala Ala 
40 45 50 

Asp Val lie Ser Leu Leu Leu Asn Gly Asp Gly Gly 

5 5 60 
Val Gly Arg Arg Arg Leu Trp He Gly Leu Gin Leu 

6 5 70 
Pro Pro Gly Cys Gly Asp Pro Lys Arg Leu Gly Pro 

75 80 85 

Leu Arg Gly Phe Gin Trp Val Thr Gly Asp Asn Asn 

90 9 5 

Thr Ser Tyr Ser Arg Trp Ala Arg Leu Asp Leu Asn 
1 00 10 5 HO 

Gly Ala Pro Leu Cys Gly Pro Leu Cys Val Ala Val 

115 120 
Ser Ala Ala Glu Ala Thr Val Pro Ser Glu Pro lie 

125 130 
Trp Glu Glu Gin Gin Cys Glu Val Lys Ala Asp Gly 
135 140 145 

Phe Leu Cys Glu Phe His Phe Pro Ala Thr Cys Arg 
15 0 15 5 
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16 5 



170 



Val Ser He Thr Tyr Gly Thr Pro Phe Ala Ala Arg 



17 5 
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Gly Ala Asp Phe Gin Ala Leu Pro Val Gly Ser Ser 



18 5 



1 90 



Ala Ala Val Ala Pro Leu Gly Leu Gin Leu Met Cys 



195 



200 



20 5 



Thr Ala Pro Pro Gly Ala Val Gin Gly His Trp Ala 



2 10 



215 



Arg Glu Ala Pro Gly Ala Trp Asp Cys Ser Val Glu 



220 



22 5 



230 



Asn Gly Gly Cys Glu His Ala Cys Asn Ala He Pro 



23 5 



2 40 



Gly Ala Pro Arg Cys Gin Cys Pro Ala Gly Ala Ala 



245 



250 



Leu Gin Ala Asp Gly Arg Ser Cys Thr Ala Ser Ala 



25 5 



260 



26 5 



Thr Gin Ser Cys Asn Asp Leu Cys Glu His Phe Cys 



2 70 



275 



Val Pro Asn Pro Asp Gin Pro Gly Ser Tyr Ser Cys 



280 



28 5 
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Met Cys Glu Thr Gly Tyr Arg Leu Ala Ala Asp Gin 
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is Arg Cys Glu Asp Val Asp Asp Cys lie Leu Glu 
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3 10 



Pro Ser Pro Cys Pro Gin Arg Cys Val Asn Thr Gin 
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Gly Gly Phe Glu Cys His Cys Tyr'Pro Asn Tyr Asp 
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3 35 



Leu Val Asp Gly Glu Cys Val Glu Pro Val Asp Pro 
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34 5 



3 50 



Cys Phe Arg Ala Asn Cys Glu Tyr Gin Cys Gin Pro 



355 



3 60 



Leu Asn Gin Thr Ser Tyr Leu Cys Val Cys Ala Glu 
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370 



Gly Pbe Ala Pro lie Pro His Glu Pro His Arg Cys 



375 



380 



38 5 



Gin Met Phe Cys Asn Gin Thr Ala Cys Pro Ala Asp 



390 



395 



Cys Asp Pro Asn Thr Gin Ala Ser Cys Glu Cys Pro 



4 00 



40 5 
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Glu Gly Tyr lie Leu Asp Asp Gly Phe lie Cys Thr 
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Asp lie Asp Glu Cys Glu Asn Gly Gly Phe Cys Ser 
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4 30 



Gly Val Cys His Asn Leu Pro Gly Thr Phe Glu Cys 



43 5 
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[ 5£ * x i it T 12 : 
Met Leu Gly Val Leu Val Leu Gly Ala Leu Ala Leu 

-15 -10 
Ala Gly Leu Gly Phe Pro Ala Pro Ala 

-5 _ -11 
-e ^ £ ti 5 E n , t it. li =t <d N 5fc ijg i> h> {3E M Ifc & L < it 
f^TOT Wl4»**LfcEH**U Y i tt T SB 5S; : 
He Cys Gly Pro Asp Ser Ala Leu Z Arg His 
4 50 45 5 

[ {H L . Z tt Val * /c ti Ala] 

Ti* iiSgS^H fcli^O C5fcJS*&ffi3»»t>L < it -t 
*<~C (D T $ y & ^ f£ L SB ?'J ^ ] 

* L < it , X i it T 13 5£ : 
Ala Pro Ala 

1 ' 
T'J$^5E?IJ> Yi it T IB 35; : 
He Cys Gly Pro Asp Ser Ala Leu Z Arg 
450 455 
[ {B Z it Val * fz it Ala] 

T? B £ 5 IB f !l * tt * © C ^ 5^ t> ffi S 3& L < it •* 

^t©t $ s m& k t $ y bb m & 7* -t # y ** ^ 

f K, 

S. SF * L < it . X i ti T IB 55; : 
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Al a Pro Al a 
1 

Tr H £ *i £ §2 % Yi ti T IB ^ : 
lie Cys Gly Pro Asp Ser Ala Leu 1 Arg 
4 5 0 4 5 5 

[<BL> Z l± Val £ fz it Ala] 

■c » s ft a r ? / k efli * *r ■** « * * K * * * li 

X 1 t* T IB Si : 
Ala Pro Ala 
1 

T £ ft -5 @2 ?!)> YiO-T^TOT 3 / ®E # ^ 3c L tf: T 3 

/ ik ge ?>j w * # ■ y ^ 7 ' * K o 

< t±*ftjBi±©ifi«at> l < itft&mvmmzMWi'* ^ 
u» s n - ^ y = > Ke§a*s^tto-^ 'j *> k ^ 
^ s cd o.-r tit*oTia^c fs^iiios^ tc«t o 

x h o y 4? * » y y © rS t£ & ; ^ 4fc ir Z> ^ £ # *□ & ft *c 
fc - 5s O-^'JafKe&SSIcM^N ^ i£ P ar k i n 
son. J. F. £ (J. Biol. Chen. 2 6 5, 1 2 60 2. ( 19 90)) tt 
3 v K o W * v IE Bft «l tf II * s it ft ? I W ^ & ^ ^ L 

t u^o c©«fc5ttt£fg£W^*tfy^y^ K 4> * 56 "Ji 
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t z. h -c> © S^7K ap * n i t titf. # 'J ^ ^ 

^ K © S f£ W * # *- ^ •*©{fc^«i£©--2l5*£fl: 

»E5»©-SK7 ? y ^ *S > fln ^ £ S£ L tf: 

T * / IK E yfl * W t" * * U ^ "7* K t> s 7£ BJ3 © * 'J 

K-TS D N AiJStStlSo *|§aHO D N A Kli, *H 
Bg © s£ y 7*f K Jc % |tj © B & s ^ s 1m «S # Jfe * 
ti # y ^ -7" * K * =» - KtS«iE?!*Wt«DN A 

J£ S K ?'J * W -2> t»©T?*tv*f^"i"tLT*>J:ir>is N £F £ 

f5 0 ft £ . * fg.Bg Itfe^TliDN A©iIie5lJ(i5 ' 
5fcig«*>6»l3«L*:o J A, G. C <t 

0' T \± * * T 7* - * Wc*. 7 s * * 7 T - JU n •T ? * 



4- '> -f- & 


Wl «fc & * 




X 2 GAGCCGC 


AGCCGGGTGG 


CAGCCAGTGC 


GTCGAGCACG 


10 0 


ACTGCTTCGC 


GCTCTACCCG 


GGCCCCGCGA 


CCTTCCTCAA 


140 


TGCCAGTCAG 


ATCTG CGACG 


GACTG CGGGG 


CCACCTAATG 


18 0 


ACAGTG CGCT 


CCTCGGTGGC 


TGCCGATGTC 


ATTTCCTTGC 


220 


TACTGAACGG 


CGACGGCGGC 


GTTGG CCGCC 


GGCGCCTCTG 


260 


GATCGGCCTG 


CAGCTGCCAC 


CCGGCTGCGG 


CGACCCCAAG 


300 


CGCCTCGGGC 


CCCTGCGCGG 


CTTCCAGTGG 


GTTACGGG AG 


340 



ACAACAACAC 


CAGCTATAGC 


AGGTGGGCAC 


GGCTCG AC CT 


3 8 0 


CAATGGGGCT 


CCCCTCTG CG 


GCCCGTTGTG 


CGTCGCTGTC 


4 2 0 


TCCGCTG CTG 


AGGCCACTGT 


GCCCAGCGAG 


CCGATCTGGG 


460 


AGGAGCAGCA 


GTGCGAAGTG 


AAGGCCGATG 


GCTTCCTCTG 


500 


CGAGTTCCAC 


TTCCCAGCCA 


CCTGCAGGCC 


ACTGGCTGTG 


540 


GAGCCCGGCG 


CCGCGGCTGC 


CGCCGTCTCG 


ATCACCTACG 


580 


GCACCCCGTT 


CGCGGCCCGC. 


GGAGCGGACT 


TCCAGGCGCT 


620 


GCCGGTGGGC 


AGCTCCGCCG 


CGGTGGCTCC 


CCTCGG CT TA 


6 60 


CAGCTA ATGT 


GCACCGCGCC 


GCCCGGAGCG 


GTCCAGGGGC 


700 


ACTGGG CCAG 


GGAGGCGCCG 


GGCGCTTGGG 


ACTGCAGCGT 


740 


GGAGAACGGC 


GGCTGCGAG C 


ACG CGTGCAA 


TGCGATCCCT 


7 8 0 


GGGGCTCCCC 


GCTGCCAGTG 


CCCAGCCGGC 


GCCGCCCTGC 


8 2 0 


AGGCAGA CGG 


GCGCTCCTGC 


ACCGCATCCG 


CGACGCAGTC 


8 6 0 


CTGCAACGAC 


CTCTGGGAGC 


ACTTCTGCGT 


TCCCAACCCC 


900 


GACCAG CCGG 


GCTCCTACTC 


GTGCATGTGC 


G AGACCGG CT 


940 


ACCGGCTGGC 


GGCCGACCAA 


CACCGGTGCG 


AGGACGTGGA 


9 8 0 


TGACTG CATA 


CTGGAG CCCA 


GTCCG TGTCC 


G CAGCG CTGT 


10 20 


GTCAACA CAC 


AGGGTGGCTT 


CGAGTGCCAC 


TGCTACCCTA 


10 6 0 


A CTACGA CCT 


GGTGGA CGG C 


GAGTGTGTS.G 


AGCCCGTGGA 


110 0 


CCCGTGCTTC 


AGAGCCAACT 


GCGAGTACCA 


GTGCCAGCCC 


1140 


CTGAACCAAA 


CTAGGTACCT 


CTGCGTCTG C 


GCCGAGGG CT 


1180 


TCGCGCCCAT 


TCCCCACGAG 


CCGCACAGGT 


GCCAGATGTT 


1220 


TTGCAACCAG 


ACTGCCTGTC 


CAGCCGACTG 


CGACCCCAAC 


126 0 


ACCCAGGCTA 


GCTGTGAGTG 


CCCTGAAGGC 


TACATCCTGG 


1300 


ACGACGGTTT 


CATCTGCACG 


GACATCGACG 


AGTGCGAAAA 


1340 
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CGGCGGCTTC TGCTCCGGGG TGTGC CACAA CCTCCCCGGT 1380 
ACCTTCGAGT GC Y 2 1392 
[ {H L > 5£ 4 1 S It G * fz \t C , X 2 it T IB A : 
ATGCTTGGGG TCCTGGTCCT TGGCGCGCTG GCCCTGGCCG 40 
GCCTGGGGTT CCCCGCffCCC G CA 63 
[(EL. I It T * fz It A ] 

•V m * tl 3 B5 ?U . t li ^ O 5 ' ^ 3 ^SffiT' 

j& » t> L < li'f^TOlSIii 5 ^^ L /c E ?ij £ 7* Y 2 

l± T IB 5£ : 

ATCTGCGGGC CCGACTCGGC CCTTGICCGC CAC 1425 
[ {§. L % Y }t T .* *: « C] 

T$4*iiE5!l> £ ii ^ © 3 ' ^S^^^S^S^ST 1 
:© £fe fc> L < ttt^TOiaSiJ^* LfcE?"J**t] 
$%B|od N A li s * fz % JL IB % S 82 ?!l Jn x. X . 

© 5 ' *jSta§«^B«-^-tSDE?!l ( L < fi 

jJJScJG UT8SRB8*S3 K v . fc i t>' 3 ' 5fc 3b K & ih =• 

SKff * L.< tt, X 2 l± T IB Si : 

GCKCCCGCA 63 

[ {E L . W (i T £ tz tt A] 
-e ^ £ ti -5 BB?'K YatiTIB^: 

ATCTGCGGGC CCGACTCGGC CCTTGICCGC 1422 

[ {§. L ^ 1 It T * fz It C] 
•p^SnSffiSE^J^^-rSDNAs £ li . X 2 li T IB 
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5£ : 

GCWCCCGCA 63 

[ {B L . I \± T * fz it A ] 
T' ft £ ft -5 IB ?!k Y 2 Oi'^ : "C® J S^S2^J* s ^^ LT, '' x 
V"» 5 D N A o 

ga© «k ^ ic s it & nff-^ © «i m »c a 

- K * tl i * 'J ^ 7* ? K © T * / & K ?»J * & A £ C £ ft 

<x * © ii € ^ 8B ?!! © >. £j><£<£fcio©*fiS&fl&©*S 

IClMt5Cti>'T-Ho L o T % $ l§ BI © D N 

Art. it e T =» - KOlIlcS^ Jh IB % S SB 3RJ © l ffi 

ic > # 5e © *g Iffl US *c m m St © ^ v> =» K v i 8 J; 
£ 7£ li -ft ^ ft K £ i& t~ * c: t ** T? § 8 0 T K * ft £ © 

v -f y 7 y — * s > 0fl5©c DNA^W^'v 'J — n *>L < 
UJIift#:afi?*W8i L T ^ * & m © D N A £ £ * 
S D N A £ . ^tl^^^LT, *|8?aODNAiS8 

cDNAM^f 9"tffSt« Ptt> £ *0 © 
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~2j ( f^J A If Molecular Cloning, a laboratory manual, 
T. Maniatis et a 1 . , Cold Spring Harbor Laboratory, 
(1982)) Icip U T % k h F o y<* } yfcJJtS m 

R N A ft -St MB * 5 O (i k f-ai^braRNA 
£• jfi £K S- o & £ 2D © # & K ^ ^ - » t> ft fz m R N 

a & mm t L — DN A*^SL< — 

;£§|c D N A i» Z $ H c DNA5r^g5ct--5 (Molecula 
r Cloning, a laboratory manual. JUE LB . LandfD^&N 
Nucleic Acid Reserch. 9. 2251-2266. (1981K Okayam 
a-Berg©^ Mol. Cell. Biol.. 2. 1 6 1- 1 70. (1 9 8 2 ). 

fc <fc O* Gubl er-Hof fian© ^ Gene. 2_5. 2 6 3 (1 9 8 3 )# 
M)o ^&.tl*:~*|ficDNA*pBR3 2 2-«»pUC 
18{J:f^^*^-5.7'5X5 K-N'M-ibSHin g t 1 
0 ^ X g t i l?icftI*nS77-^'<?;-ic^ d 

(it hani^^fef^D n Aiiai is ctiiassa 

PB R m * -5 ^ t± ^ S M # g* 1= T £ Bft % . 7' 7 * 5 K * -5 

D N A 5 -f 7* 7 9 - CitfTTlSo 

C O <t ^ IC L T H t> 41 D N A 7 -< 7' 7 V — <fc D n ^ 
^B|©D N AitWt^DNA^tiBL^itSo t « 
*> . jiSttiSSlT'n-T'i&fflUfc^'f 7- 'J -f -b* - 
3 > i£ (Wallace et al. , Nucleic Acid Res., 9. 879, 
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7 7 -s;i»^8DNA4»«ti. iiSJ7' n-7 It lis 

5 r $ y i£ @2 ?ij © £ SB *> L < - SB * 3 : - * ,c 

£ f& L *: s DN AKfrt) t < liRNA»ifr*tt«ffi*tt 

l *> © *s f ij t? & -a o * *s & a* «i « » ** > * -f * - * 

y^ A5 ^yy^&^©#&£&MLT. ^i£DNA 
M K" t> L < tt R N A K it * 32 P t ' W N + * © # - * M T " 

-S o 

T^So * ©*? £ L V>0J © 1 o i: LTs D N 

9& BJ3 © * 'J 7 * K © N 5jc IK * 3 V* tt C 3c IS * 3 ~ 

k -t -a * « be n * & * & it =» k v „ «d Ri if & SI? * 

3 o I* H K §8 & 3 K^i^f l^^^^ST^bf ^fiKt, 
iSfi^.JS'J y*-*ft»LT, 5feK^|t)tlfcDNAB)l 
fc f§ £ 3 ~f v * 4 k* S oil 7 ? - ^ KiSI«> D 
N A <fc L T * u-y^t5Cii£t'§5 0 *iEW*ft 

^^gK-rs^t-s iMm&m k&m<d ^ * ^ t 

pj fcg -C * £ o 

£ fc. {& © £F * H\ Ux Polymerase Chain Rea 



WO 92/00325 PCT/JP91/00873 

- 18 - 

ction (EITP C R iSSt) & A* * £> ft S o "f ft *> £ . 

;£ fg BJ§ © sj5 'J ^ y ^ KCN*«ls C Sis5 M 8 & «t * 

< ft > £ S <c ft U T s **t€»fc|&Jt3K5u $1 IB * * 2& 

flu * s v\ tt a k is *s 3 k tjDifc*asE^i*stf 

* y =f 5? ^ u * ■ -y- k * ft 3* ;gr sfc s o ^ t> 4 7' 7 

— t Lt> fisEo^Sli:«t?)7'f7*5 ';-«k9#gft£ft 

fcDNACjJLTP C R j£ £ *T VU * Jg ffl O D N 

y ■ si ? v * * k tt s iis?ic> ffaet©«EjE**D^.fc 

CDT- il^o * s C ft "7* -7 -f SI L T s JiL 

SilCD N A.5 y 9 iJ-Ej}LtP CRS*tf 
u% *56l!B©DNA*iiJi.***:*s * §3 ft 

7* 5 * S K ^ 7 r - ^ C o - y ft L t i S l^o ft % 
P C R 3* it -X ffl. + g& # (PCR Protocols. A Guide to me 
thods and applications, Michael A. I. et al. Acad 
em ic Press. (1990)) 4 Ltif U i i 5 T § 5o 

Jsl ± <D 15 Wi © fib *> - Kramer. W ^ © # & (Nucleic 
Acid Res.. 12. 9 44 1- 9 4 6 5. ( 1 9 84 )) 45 <fc Of Methods i 
n Enzymology. 1 5 4 . 3 5 0- 3 6 7. ( 1 9 8 8)) Ic rp U /c Site- 
directed mutagenesis 
■5 C i # "If £ 5o 

— 15 s ft ^ ft ic £ f * I* s UraoDNAiRtt Ls 
jBKT?*fttf»«©KJT'te5»» L & > * ft £» ffi -T 
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A Ms T ~f 5 -f K 4 * X x A X ft SS{ ) * ffl ^ T <b 3 s 

fiSc "f -5 o » £ tl /c D N A * 'J ^ - £ > # R *f * ft I* 

T4#y**l'** 1 K + t If IC T D N A 5 * 5g £ 'J 

vi<tt> 7 - - 'J v 5o £ «c * «B 5 * ! * *>• T 

4 D N A U *' b' It T S a L * & iS S # ^ * * - JC * o 

- > <t •? %> £ & #r Rl 16 t? * * - 

SI it # & & « & * tl S o 

a) ^§ t£ * 'J ^ ^ ^ K% = - KtS«IEJ!ttt2 D 
N.A * H S XSs 

b) ^Sffl^^^-K^^DNAiffl^Af-T, ^MD 
NA*§tf«BRl»6tia»iDNA4jl«IIs 

c) ^eEia*^.DNATf?&±aiii&*3BH s -* x . ^ 

o 

;£ |£ © # 'J ^ 7" K * = — Kti*lEJJ*Wt i 
DNAli, BU & © # & : «t 0 » a £ <h # T 1 £ a o 

t 5 t * £ !k5 1? ^ 7' d * - ^ - , fic^g lclS l; t S D 
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s o a > V ~s- )\> ^ -f * k =£ => — k*-sdna*£WLn 

-r-S.yn*-*-, S D 12 ?ij ( h L < 14 fiE it © 'J * •/ - 
A £ Sfl & ) «t XS > if * JU ^ y ^ 3 - K -f 2> D N 

A 14 . ilfflt if ifitlHtat^TO^Dt-^-s 
S DS^IJ (t»L<ttff*©y* % /-^tl^*(ft) *J «fc # 
»> ^* ± ^ 7* K * => - K S D N A 3&S ^ m °f IB T? * t) . 
C *T, t> 14 ft ^ ft K £r 3 3&> , £ S ^Hlffiit 4S£> 

9 -f ;v x % 7" 5 x * F n 7 r — v 5 & 3&* 5» A #■ "9" 5 C £ # 
rJ fcg T? * -5 o 

W & fzm^ %. D N A £ m At S It Iffl JI& 14 . COS 

MiT"*o tt,fi<, * fg Hj§ © : * y K © 5S 5& K 

^L/caJiS^i®lC^^tT^m-r5 C HiTi * # . iff 
£ L < (4 . C O S *1 Jfe > C H O m m «k o * ^ > *5 
*ffi fl£ <b H ffi ^ * - 14 . S v^ g fg L £ v% . ^ s£ # u 

iit 5 o^wfflt^So #jx.i£. %£%im $ 3 — t m 

£.(D$&&-&fri±(DiftikL^mt L T 14 . CO s - 7 Iffl Ji§ 

■£fz&CtlOM%&£. is $. T * V J Jl> X 4 0 ( S V 4 0 ) 

y©yo*-^-i#Wtip HMP r-n e o 
SfcttSRte^o* — ^ — *§ft JpCDL-SRa 
2 9 6fi3fc<D«ffi?L»8l38S'<**-, * fl§ ^ H B 1 0 1 
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& t h U ?' h 7 r V y n * - ^ - s 



^ £• H± £ ** * tf & tl S o 

^ « is #i is & ^ « s + * ® <c ffl ^ £ ^ * — « w * i * > ^ J 

jtHTr^ttft^I^J < £ ^ ^ - ^ ^ 19 76$^ Jfc 



<k^*g. mm^b^iHiA. i 9 7 e#> ^ic ib «s £ ft 

# i) K £ £ tf « m fi & i& * > 4 * ^ ^ « * ° ^ > 

^ 5 ? A _ % h p V f > * U ** y K t L 7 7 ^ - f ^ 
* 56 *J3 © * y ^ 7* ^ K^StftSIaSiN 
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o^T% iil Lfc^SS^i^ p H 5 ~ 1 0. j? * L < 

tt p H 7 . 3 ± 0 . 2 til Lfct § S # 8? P f£ £ 
^7£te-fb-#-S^a6. 5 0~7 0TCT5-4 5^Ks U £ 

KI4 6 0 i5tTl pH5. 5 - 

7. 5.$?£L<(±pH6. 5±0. 2 {C =J V -7* 4 a 

- ^ r l tzm-i * y^&mm* 5 a ti l rgiii^ 

ifjt 5o O ^ T > p H 2 — 4 . 5. $? 3: L < fcfc P H 

4. o±o. 0 5©a«»ifSttli^*»ffl-i-5o 
m # !i # ^ s 3 ]5©iB^ajaffii-pJK^ii*& iti, 

p H 7 . 5 lc 1 1 U h o y if y S !l y K i L t 7 7 
5 Aici 0. 0 5 — 0. 3M NaCl. 

£ L < 0 . 1±0. 05 M NaCl£^if2fe?£?& 
-egfcfl^O. 9 — 2. 0M NaCl->fF$L<ttl. 
0±0. 0 5M Na C 1 ^^triffliTgttl^^i 

# V K <h L/:77 a - A ±) ? ^ M L , 0. 3 — 0. 

8M N a C K f i L ( li 0 . 7±0. 1M NaC 

1 * tS m&l&l: 0 . 9-2. OM NaCl. 

fiF * L < li 1 . 0 + 0. 05M N a C 1 * g O i Si K 

fz.'&^ ¥ JU M M * 5 A |CT ^ §£ © # ij 7* K IC ffl s 

■*-Sffitt!Ii#*#H#BK-r*i'M^ *5S!B©*y-<^'* K 
D S-P A G ET^IL. * 5S K © # 'J 7" ^ K £• $fc # 
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KBT'W Z C t & T- g -5 o ^ to tl * ^ Bg © * y 7" * 
K li . 6 0 ± 2 'C f 1 OUPalMI^fiCtlUDM 
* x * ^ fg *fc L „ E m & <t LtSLf^i^tS C ti> 
T? & So 

DEAE-b^o — * N DEAE-fe7ro — * > DEAE 
y*t££;*-£;fcSK s? v y ° t" ju z? » * o y * x 7 * 

— h ( D I P ) s 7^ — ;t- ^ > 7 ^ 7 * i * 7 d "J K 
nct'-^toSL/cfeO^M^-rSc Ji' i& ffl © *if He £ L 

T te> -b 7 7 ^ 'J * S - 2 0 0 , * 7 7 ^ 'J ^ S - 3 0 
0 > -fe 7 r -r' v * * G 1 5 0 fi d 4» 

Jt 13 o # & «t !3 - # » 03 «> * y ^ ^ ^ K * « «■ 

-e^S C t *s T? £ So R«©^Slc J: t).- Jg <H L tt K 

^ B fi e> # 'J ^ y' ^ K cd fg ffi J: ft K * JsA T ^ ^ o 
( H l£ 0>J 1 ) I- o > fvicStt SifPtt ( ft h n > f v 
ttffi ) 

3(5 O 11 ^ i t HRhP^**^* y ^ ( & T r uTM 
-Va 1 t BS f ) *J:tfHiSW6 - (2) TftSLfcfl 
SithShf>#*i ; a!' ; ' (ST r u T M - A 1 a 
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(i H IS 1 0 0 % « f o 
b ) *k h u > h* ^ ( 1 U / m L , ft E SSS m & ) 1 0 
0/zLiruTM-Va 1 £ tz li r uTM-Al a £ ^ 
O-* f^l 0 0 p. L t £ zl ?Q L . 3 7 "CT3 0 ^FIJDS L 

h k^^^U^ — C2mg/mLs SIGMA S! ) 

1 0 0 /z L £ fin s 3T*"^n>-^ - ( T ^ * * f 
Si! ) ittliiPaUif t So 
|g S & 3S 1 ItSto 
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r u T M - A 1 a 
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C Ogl I-* * tl 5 <k 5 r uTM-Va 1 45 i t>' r 

uTM-Alatthovifytfefe © <g H S & £ 
^ L < $11 W~? 5 flp JB * * « o 

2 ^U- . 6 2 - 1 6 9 7 2 8-^&$RiBI8©'fc 

Ma «t 0 « S3 L h n * * 5? * y vi^ItoUT 
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0 . 4 2 
0 . 8 4 
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£ £ <c . HI £ 16 © IB SE «t ttHf . cot HS«hoy# 

* ^ ^ y y»ttRttJS#o t h ho y # * .* y ^ <k t? 
2fg£l±^^-e*S<t©IBil^**l9. 3Si3St^2«© 

it ^ £ % r uTM-Va 1 fc «k r uTM-Al a li 
J?E © b h F p > # * a 'J y <t t) SAfiK F o ^ ^ > 
flF ffl * W 1" 3 £ * *- & *!• « o 

2 ) y n f -f > c sttfbig 

g R B o c-Le u-S e r-Th r-Ar g-MCA 
TfiiJ^-#"So fc> ^ . 0. 1M -hVXttttttVtt 

( P H7. 5) (^fflSIS!) 

1 0 U/raLii^2 0 LilLs ft 0>J 6 - (2 ) 
TfFfi LtruTM-Al a J; fc hfltho:/#*5* 

* y v o c f 7 $ y ^ i 01*5^^ Lfctil©!^ 

A "fa h^haysK*S?» >>» > ( HT D E LI 0 t6t ) 

& d tr jft ift ( o . l—io^g/mL) i o # l 4 i ia 
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X x w * *fc SS ) ©5 0 0 il g/mL?gf££l 0 L ^ JQ 

-r s o 3 7 °c -e 3 o # m m. is l -tz & > s s & t h r ^ 

( & EB S* & Sg ) 1 0U/mLOfll^^ll 5 0 ^ L 
m JO L T 2| ft m s * 6. x 37tT 1 5fi«KJ5tic 
o ^ N R i£ K M f 3 Ji£ £ H 0 . lmM*gi&=£2 5 0 
/iL^flnLT. 3 7°Ctl O^RlEtl^ 2 0 % ft B* & 
^ 5 0 0 ^ L ^SJO LTSlb^§it 5o * © ^ > R J£ 
?£ % S 3£ K If ( B A » flF 0f « ) tffl^T».|gtt*8 
8 0 nm. 58*jftfi4 6 0 n m T S *S K 4 ffl Jl t i o 
* -r -f h a — jv t L T s fc hfl£^ck«9##0>]K 

^L^S^TllSLfct h B& S£ h o ^ * * 5? ^ >J ^ ^ m 
^7=o ^jfcSfifiE^&^ox'f ^ CgHt«l4f illtS 

ruTM — Al a feitf D E L 1 O lil3llcf i 

tic Tim Ll^o -r W ^C^^-fbtg^W^-So 



SP 3 ^ 





S & * 1 
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D E L 1 0 


4 . 1 


t.hteffi h n y # t «J > 
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C^I£#i]3)£T;]lilf&MIIir£& 

A ? * m i& tia tin 'l^ & * o o it Ltx r u 

TM-Va l*rt:ttruTM-Al a £ # i£ (1 0 

1 0 //LISIDU 3 7 *C T' 2 # 

nam LtS. k h h b y K y < * K a + 2 U / 

m L ) 1 0 0 /£ L*|]i> *H">IH**«*#-at. ru 
TM-Va lfc«fctfruTM-Al ati^^^jfll^llS! 
B# S3 Si ft ffc A3 & S o 

5E©d d Y^tfttv ? X4I^T> r uTM-V a 
iJfcttruTM-A.la^SIfif^U 7 H £ T* 

co mm ^ n ^ r> t . mnmmicis^-c^F^isim^^^t: 

( H SI 0»J 5 ) 

ruTM-Va l:fc«fctfruTM-Al a lis liSt 
* ^ X 4> ft < £ *> 30 mg/mL©^gSTiS7KlcS 
fS? L to 

£ *i . RliittT'* i r u TMI±^ i n vivo < c *>* 

£t JL © m BJ & H SI & 93 5> *» & <k ? # 38 9J © # 
y ^ 7* ^ K tt & ti a I s D y t-^^lv #t UH ft M © ft ffl 

jl jf s Die. ^ginsSs *^if & ft « 
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* » W © * V 7 7 K (± n ISJt.LT-lKficffl^ 6 

ftua * * fc i± «E-ft n ' « * «r » * * ^ ^ a a * * s 
m w a > * « & w « ^ k « . * fettt^SKKL'tR^ 
»u jutau saau s5E-rt«a**:tt«#«d^ 

X M SI Al ^ ffSL<ttaa#j8RlrcWS"#-S£<!:**T?S*o 
2£ ^ Bg © # 'J ^ 7' 5^ K * & 3* SRI £ L TM^SId^II-. 
— - 0 l §fi:v> L 6 ilt^U LT, - g ic * 5 ^ li ^ f J^l 
i;.if cS4S^5o * © — B i£ M fcU f -9- 8$ h p 
v * s? » y yiciILfcAi-elti> * 56 li © # y 

-f K 0 . 05~500mg^3ffi> SF * L < tt 0 . 1 
~ 1 0 m g # ' flfi Tf £ -5 # •> J£ m © ^ - # fiE « K 

15 UTltitMt 5 C £ & m 3fe S o 

£ t> ic . * » © * y ^ 7" ^ KliAIif, A X Si . 
^ ^ _ ^ JU ti E © g m S» » © * ® K SB ffi 3d t* * B ^ t 

£1 T «c H JS * *> -=> "C - * 56 BM * — JI £ * W ft W -t 
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JBl T © IB « * * ^ ^ JB ^ * OS *f tt £ S£ # » k te 5 « ffl 

ttV^PBD TManiatis. T . et al. Molecular Cloning. C 
old Spring Harbor Laboratory. (1982) J . r it & * » 
fls&KSeE'^ K W * + ^ y * ^ 

(1985) J ^©*%tte»o f <=ss***^ ttS ^ ,=i *^ 

- a _ 4 v ^ 5 ^ K '* -f * 7 7* *± 12 © © ■* ffl ° fc ° 

*»«KH*t8 r u TM-A | 8*J8«*T 

fSBrlC..¥JS63^6^2 5 Bi!)ilif^f^ 3 4 6 3 
■^(FERM BP- 3 4 6 3 ) tLT«R*ilT^5« 



1 

h a ^ # * 5? » 'J ^ c D N A © * o-s^t5S8^ 

Glu His Asp Cys Pbe Ala 
15 

( JK HI ) T tt » L O P C * 5 A ( T * 9 -f K >< -f 
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* * t- a ft m ) t m t 4 * y * * ^ * * k * 

* - -fe* ( S ® S 4fc « > » Lr- 32 P3 ATP ( T f 
+ 4«IU 5' Lfc„ REWORK 

jg * Sephadex 0-25 ( 7 7 *7^7^1) K T 7* 7 L , 
||i>j i?? [ y - 32 P ] A T P «fc t) # 

*-h*£fc.J:?>£RNA*tftffiL*:o i ^ fc R N A © 

7* 7. 7 7 */TttK) * 7 A(e2lHl3l-r^i:« ;:: «tt). 

* U A + R.NAfi9 0M*a8Lfc. & |C C © * V A 

+ RNA&fcT^tLTcDNA©** — - V f 4 o to 
■t tZ t> % ^ # 'J A + RNA2 0#g<fc<3. * 'J =>' d T £ 
y 5 ^ 7 _ i L T^. Gubler £ Hoffman © & ( Gubler, 

U. and Hoffman. B. J. Gene, 21.2 6 3 ( 1 9 8 3)) K: o 
T . 2*«cDNA4ftSLfc (cDNA^fifc^^^A 

(77^ + AttS) <&^ffi)o cDNA^rEcoRI^ 
^■5— HzJCj: t) > f A'jbL Ec OR I 'J V £ - £ 

7^y-ix a vL. e c o r i rutwifts y * - as 

5 0 0 bpHT©DNA%y*5i (B i o G e 
1 A 5 0 m > -f *5 v K StS) IC J: -3 Tii tto C 
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jSD^^c-ii/^L^ iA3ft*6 9 OX, & £ * * - 
V £fc ift 2 XI 0 6 flOc DNA?^5 il-tftSLfc 
C © A g t 1 1 5 7* "5 'J - © 7 T - ^ IS & ^ t£ ^ 
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3 m ( a ) ~*3 H'(m') (c ^ 

(2) m. & x. t h r h a v # * * - y 9 9 - © 

Pg?LI6^SWfl&^^M^7Xi K © fTF IS C » 4 H (a) 
~ Iff . 4 El ( b ) ) 

2. 5kb©bo^**S ? »y :/cDNA * EcoR 

i iH -ft l . 7*B-xy**ft*i»N T'*iti**^ 

7*57.5 KpUCl l8'Nt7'^P--y^Lfco 7* 5 
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X4KDNA*W»L, EcoRIfcTiH^*s T 4 

d N A 4-: y ^ 5 - -fe* ( m. m *t tt SI ) i= r ¥ tt * * L o 
.C © * * « B amH I V ^ * - ( £ S it tt 8 ) * ? "< 
_ j, , y * * h < ^ g it *t ) fc T & « * * Ba 
mH I *J «fc- K p n I 1= T -SfN^b t> f* 5 tt * » 1 • 
5 k bODNABfifr^^ilt^^-t ^^ Lfco 

DNA KpnI-9--fb*>^thShaV#*^-y> 
C 5MS T ^ J WiW.n (Leu Ala Arg) * a — K Ls it & ^ 
•^jhn Kyfeitf«H»tB amH I "* -f h * £ t* 2 « 
©yy* — DNA ( ; §/?4 9merteJ;t) f 5 3mer© 

L „ *M^l'*f KO»8tt»*iHPLC ( C 8 * 
7 A % AQUAPORE RP-30. T 7' 7 -f K '« 4 
.> X fA7'tii) K T *r o b 4 9 m e r © * U ^ * * 
u jj- ^ |j $ t 4 * !l * * U * K + f - ** (SEfcB) C X 
5 ' *I* V yKftftx 5 3mer* './ J*' 
i T ^_ y v^^-Br^io 

ftc*'jyi-*s ffl fit L fc Hi l . 5 k b h a > # * 

'J vcDNA©BamH I / K p n I K K" i 9 ^ ^ 
- i/ 3 y L ( JR tB ) s «^TBamHI.CTjBft*7if 
B-^aftH^ffl^^iffi 1 - 6kbDNA£i£ 

R (O'Hara. K. et. al. Proc. Natl. Acad. Sci. USA 
7 8 1 5 27 (1 9 8 1 )) S B a m H I CTl<k*, 7 * X 7 t 
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? - -£ ( S iB i£ *t Si! > «ii4?f«^fcfi*ttDNA*ffl 
3ft L n C tl t 1 . 6kbDNA 3 £r7^y"-v / 3>(SEttl) 
Lb h n y * * 5? * 'J yl^IBSISIffl^? ^ 5 K . 

pKCR-TM-Al afc«kI>'pKCR-TM-Va 1 

* S3 L 7C-o 

^JH&fgHfli^-?:** H © » (161 (a) ~ M 6 
El ( b ) ) 

SHj O ^ 7 X i KpKCR-TM-Al a t J: p K 
CR— TM— Va 1 =£r B a m H I fc «t S in a I C T — 
fjgftLT#*©4Cfcl. 3 k b DNA|Jt*T*'o 

- * y *-m%.ikW)'&mm l K 0 ^51 c b ) 1- ^ 

-T6 9me r fc «fc t£ 6 7me r £ tz S »J y * - £ fu 
OSIKD N A^ffiilttftSLt. C©?t>67mer 

CD 'J 3' ? ? U * * ¥ G> h- Ik * 9 \s * * K * t 1£ t£ ~£ 

■J v Wt it * ft -3 ^ > 2«^T--yy^L>5fe©l. 
3kbDNAi-5'f'5r — -> a v L ^ o ^ T? S m a I «fc 
BamHI tt-IiftLfc. i - # T* . 7* 5 * 5 

KpM4 5 0 (Kanamori. T. et al.Gene. £1. 2 9 5 — 3 0 
0. (1988)) £ B a m H I <h N d e I tctZf ilUHfe' 
*l rt: #] 3 . 2 k b DNA^7*'o-^y;l-lIa(®lif 
$=LTCo C © %3 3 . 2 k b D N A £ > g^© h d y # ^ 

i? ^ V f cDNAi V y*-DNAOii*tvtDN A 

KpM450-TM-Al a £ 
D'pM4 5 0- TM-Va 1 £ §3 L 7c o 
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h o y * 5* a. 'J V c D N A © ? a— 
K © flF §5! 

(1) Ko">'jJf*S?»y>'cDNA©^« s — — ^ ^* 

H tft W 1 - (1) T^bilfct HSIfi*©#'J A + R 

NA 1 0 /c S J: D . «ttfcft-»T* JrfdTtyf -f v 

— £ L IS ^ SI #fc ( M M M fcfc m ) KJ;!I1*«cDN 

A * ft M L /c o 

— ^ ISiPIl - (1) T^^fckhKhny** 

^ ^ U V £ =J - K-TSc D N A O^IS^JO - SMc*fJ5 

Ls a> o 5 • mi mmmm S a l I , B a m H I . E 

c oR I, H i n d M * fc P s t I © *l © ^. IS 

fiPffi*W*"S*y= i * 5J ^ l '*'^ K6a 7 B) £ -ft ^ 

^BR«(BEHJ)^"Cfl5®L*:offiL. SI, S2, S3, 

tf \ A 1 , A2, A3IU^?ilt HhDV*t^ 
» 'J > c DNAO+IStf-@0-SPK*U5t5o 

S 3 ic li -fr -f u ^ h 5 ^ - -f — a v <c «fc 9 #J pg # X 

h o lBtt«tt**ALt. 2 A 3 & ± = K y 

StJ5t2DNAE?l*^t'o £r L * 'J * * u * if 

K tt , OPC*vA ( gE ai ) I',TH1 L/: 0 

S * U # K*:/?-fv— £LTP C R £ fr ^ . t H 
h d y # * v 8 ^. f y c D N A 3 o ©S|5^ lc L T 

d Lfco fin-Bv 1 *KcDNAft5 0 n g N y 5 -f v - 
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(S lRtfAl) #0. B ii g« HlltDN A* 'J 7 

_ _t£ _4yi;U?-->-^^ttS) 2. 5 ^- - ^ I* 

=£• ^ 1 OmM Tr i s-HCl ( p H = 8 . 3) / 

50mM KC1/1. 5mM MgCl 2 /0. 01% 

•b'5 f y^bSSSiEiiJ i o o /zL&u---7;nf-f * ^ 

_ yi^v-i^ - ^ XjtS) tC -fe H L ^ T — 

_ y V >T : 5 5 -C, 2 33-, ffllt^^: 7 2 'C, 3 # , 

94 °C, 1 "fr-f^^R: 3 OO^ftTtP 

c R 7 x y - * ■ £oa*Jl/A&lgU ^ 5 J — 

Kft&nz. ± mm l.^^j 4 5 0 b P © * £ £ 

4 ^ - £: US2RtfA2 2 /c ti S 3S^A34ffl^t 
P C R *T 6 5 0 b pOT^^^f DNA: 

•7 =7 ■? * ^ h U, ifo 3 5 0 bp© DNA 

: 7 5 > mtffco ? ? r * * v i , n, m « # 

* S a 1 I/Bam HI, Hindffl/Sall, Ps 

t I / B amH I Tf «RB36iB ft L fc K ^ T p 

UC1 1 8 ~* y' t ° — ' — ^ L ^ pUCll 8-F I, 

pUCl 18-FH, pUCl 1 8 - FI***ft»t 
/Co 

p C R It <t t) it i L t # t hJpj[hBy#*{?3.y > 
c DNA03-3 0DNAHJi-ttaT«)»ffefiE->tie 

3 ' * $S fc & Jt = Ky#f*»4ftfc c D N A*Hfco 
* 10 «> . pUCl 1 8-F I £ #1 PS H i n d I 



WO 92/00325 



PCT/JP91/00873 



R B a m H I T? YfHfc L s 
?J^i£Kt£^T#j4 5 0 b 

# gt L o C © D N A * E 
ft S2 L X . 5 ' 5* Jg # H i 
d e I {0»ii*f t S D N 

c i i 8 - f n a> e. > w 16 

ft . # $ > ^JUBiDd e 

Jjfi # D d e I #J BT? @ s 3 ' 

££j6 5 0 bp<D*££© 

1 1 8 - F IE i> b> PI PS ^ 

# Sft *ii §g £ si -c . 6 »_ * * 

& E c o R I ttKffi*#t 
NA: F liito R lc\ 
18©HindIlI/'Eco 

pUC-TM^f^SSLfco 

c DNA^i^S^S 
8 & S I* I* m p 19^-9-7* 
A£i$§2*£DNA->-*x 

# ft S L * n *cDN 

- K -t c DNA-e 

^ f o 
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7 A*d - ^ y;Hg'*llci 
p©*£££W-T£DNA£ 
*H IB B * D d e I T ' iH it L 
n d m #J »r ® . 3 ' 5fc IS # D 
A: F I l?IiC P U 

H i n d I, S 8 1 II 

i -ft, mmzm x, 5 ' * 
a* js ** s a 1 i «i m m & w 

DNA: F H ^fcpU C 

# X h o I > E c o E I |{L 

tfi X h o I "SO #T ®> 3 ' 5fc 3g 

J|*)3 5 0 b p O^i SOD 

f I , f n , Finipuci 

r 1 m it w t * n m «= -& -> x 

© c D N A 4 ^ 7' 7 ^ > K 
IC |$ ^ M 1 3 -7 7 — i> m p 1 
v -9- - ( BE Hi ) X m M IS ?!l 

A *5 t H h D X * « a 'J 

£ -5 C t^St^Stl^o 

If! 9 El (a) ~m 9 m (b) 



(2) £i j& X. t h^hoyd?*-^* y vfgai^*;?-© 
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n w. m 2 - c i > t- l K t h m *> ° > * * * y 

VcDNA^#tT7'5^$ Kp U C - T M * «lj R BE * 5 
a 1 IKtfB amH ItlftU T # . n - X Y JU « ^ & 
»£J: Ds-SSKfj-sTfi 1. 4 k b g =£• W-lh S D. N A 

^ — pH^APr-l-neo (P. Gunning et al. Pr 
oc. Natl. Acid. Sci. USA. M. 4 8 3 1. ( 1 9 8 7 )) a 
- - ^ y j hs a x 1-BamH I0|lSAU ha 

fco & <C N i?h K d IKSTCit (HTD H F R i^f) 
Sfef^t^y? X ? Kp Ad D2-6 S V (A) (R.J. 

Kaufman et al.. Mol. Cell. Biol.. 2, 1 3 04, ( 1 9 8 2 )) 
Z ffl B g I IlftL, T 4 D N A # y * 5 _ -tf 

C SE tfi ) CT^f^g £ L *: « . SiJPgP^E c o R I T? 
83 it L . TA'P-Xlggtilci^Si^^^g k 
bg©DHFRjtg?£#t/DNAWrK-*#S5| % £ » L 
^ o - ^ , LK 4 4 4 -TM^$JfggtAa t EfftL, 
T 4 D N A * y > 7 - -If ( BE if! ) t? ¥ m 5fc 3i§ £ L tz , 
$J [© I* E c oR I T- 78 -fb L . 7A'D-^lf^lfC i 
t>1£&{c*£n>T£j9 k bgODNA^^gfv *jf §3 L /c 0 

ftl=a8LfcDHFRig?SStfDNA»ijt 
i*^SC{toT7'/y'- ^ 3 V £ N L K 4 4 4 - T 

M-DHFR£|jffgL/Co ( Jfl 1 OlH (a) ~J£i 0 0 
( b ) ) 
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#<c N p U C — T M * *J R ** S a 1 I & E c o R 
i -emit T ii o - x IS £1 ft lb tc =t O^Sl^^t^ 
1. <i"k b * D N A *g§gL;fco C*i£. 

mnmmm^mm -< f ^ - p c d l - s r a 2 9 6 <y. 

Takebe et al.. Mol. Cell. Biol.. 8. 4.6 6.(19 88 )) © 
# u — — y V 4 HPs t I — EcoRlHlt N 4b ^ a 
j& < g£ Hi ) KtffS!LOPCA7A ( K IB ) K T a S! 
L^PstI-SalI';>*-(5' - TCGATG 
CA-3' ) i*K#AL, fch«hBy**5?*y> 
jjgjg^^^-pCDSRfl-TM^ilLfco ^ 
*l £ #J PS l£ f£ S a 1 I Rtf C 1 a I X- m it L > T 4 D N 
A * 'J > 7 - "fe* ( £fc tB ) l=t¥?lf^Ht|7tfu- 
te.fc»5. SffifctE^T k h m K * v * * s? * 

i20LK444-TM-DHFR^$JEitE c o R 
iRtfNd e IT«(tL> T 4 D N A # 'J > 5 - ( «E 

j£K«£oT, DHFRlfi?44tDNA*»|, « S3 

a. 'J^c DNAi^tfDN ABiff /< 
y_i/ g yjt, p CDS Ra-TM-DHFRiffS 
L *:„ (Jdl IB (a) ~il IB (b) ) 

St IS M 3 
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# f£ m n 1 CfcUTffS Lfc^7 * S K p K C R — T 
M-Alai3J:tfpKCR-TM-Val£#* % CO 
S-7li (ATCC No. CRL 1 6 5 1) t'DE 
AE-r + ^h^^^fcXh^VX^^^v'sVL. 
y s?*'J v^lSSLfco -f *S "& % -fe 5 =i v 7 JU re 

yhOCOS-7i8§5-fiL Lauren £©]£j£(Laur 
en. M. Proc. Natl. Acad. Sci. USA , 1A. 7 5 7 5 . (1 9 8 1 )) 
IC ^ 1,> ^ 2 X 1 0 5 Hfl^*fct>^l // gODNA^^A 
L 7C o 0 . 0 1 % <D T JU 5 V ^ t? ^* ^ ^ -y =3 ^ 
- f Jl>mWt (&>TD-MEigi&£Q&i-) lc T Jg * 3 • B 

^Wfro lH a I* 7 v x 7 * * i'a y*if ft ^/:^Si 
7*1 0 L*^®33-dF«3^©IB^ttiaBt*^fflt-rlR«[ 
ill 1(1 L o 

p H * 7 . 3 ic II L /: is 6 0XT1 5^HAIL 

/Co ^mm@ii&~e : ¥-&^ * * ■< ^3 - > *~ l x & o 7= 

DEAE-fe^B — x (V-y h > £t §3 ) © 3 0 0 m L # 
5AJC:»gS±»£jij&S-&Xi£te@#*!R*3-tK ^ V 
7* ^ £^ 3 - v^(c^^L7C|>©t|lIl;^®^7 5 0 m L 
x- & ^ L iz & . ff & m m ifc ( P H 4 . 0 ) 
& til Lfce 

m m it . ftwft^m 3 7j (Dmn'&j&m-ei&m 2 

M N a O H X p H 7 . 5 JC m M L , 0. 1M NaC 
1. 1 mM^yf i f yfilfi* itf 0. 5 m M Ca 
C 1 2 4 t 0 . 0 2M h y Xlfiif $ (pH7. 5) 
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# o - X © 2 . 5 in L * 5 * tTSttl^^iS 

f j v 7 s ■< ! s b - y <?' k. ffl L /C & © 

i|SIbi®K25mLTa#Ltt> 1 M NaCl. 
1 mM^ y.f i y*»lfii8«ktf 0. 5mM EDTA 

£ & o . o 2M h M-«iif (pH7. 5 ) t- 

|C3VX^^3^>^*L^DI P - M ^ f V - T A' d 

6 t 16 0. 14 M NaCl*^t/0. 01M U v 

@e IX ® $ ( p h 7 . o ) -e ^ y t* . ^ a - y L t n 

t -k 7 7 ? 'J ^ S - 3 0 0 (7r^^^T7r-fy**5 
**tiS) O50 0mLA5Aty;l'giLT> SWi 

HJh©8i*SK«t !) pKCR-TM-Al a «fc 
pKCR-TM-Val'fi#©±iJ:D*«a»ib •* 
^ I- □ y * * » ij > * § * l-I 0 . 5mg*{|fco * ffif 
IS $1 £ M k h ^ H D v # * ^ » v (± W\ # i t> # ^ 
5cS D S - PAG E m — '* * K * ^ L o * ° D C o 

^T|gtt*18*<fci:£** M ^ £ *> K ^ S & * s ^ * ^ 

/Co 

'J "T'f K 3 0 0 // B * C . Ii . Hirs h <D ^ 
j£ ( Methods in Enzyraol. LI. 1 9 9 . ( 1 9 6 7 )) (c ip U T 
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a 5c * * # * * > * L fc ft* K * r s ✓ « 

SE?|J (. T y' y "f F'< -f * * ^ ^ A XfcSU 

4 7 0 AM) Ci!)N*^T WSE?'J^> * * * * 
4- 5/ -< 7* -9 1 ^* — -*2 S (Biochem. Biophys. Acta.. 311. 
44 3. (19 7 5)) Pi0C*«7 W8EJIJ»«f*S'ti: 

K©k h g h b > # * ^ * 'J y©M.i^« — * L fc ° 
filfc^pKCR-TM-Al afi*®±»A^^t>^ 

# y ^< y ^ k © r $ y it E 9d i± - 

N^3S : Ala Pro Ala Glu Pro Gin 

1 5 
C7MSf«: Leu Ala Arg 
455 

T-£t>. pKCR-TM-Va li^CliiOf 
^ # y ^ 7* K «D T 5 Wt E #1 « - 
- Nt^: Ala Pro Ala Glu Pro Gin 
1 5 
C 5fc $8 : Leu Val Arg 
455 



O 



4 

*Slil«2rul3^TflFfiLfc^5^ K p C D S R a 
- T M - D H F R ^ I- IS« t ^ C H O II S§ ^ 
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a: u 9 V o 4? U — a > & (D.Zerbib et aL.Biochem. 
Biophys. Res. Comm. . 1 2 9 . 6 1 1 ( 1 9 8 5 ) £ ) T h v > * 

7 * * f 3 y L, llix. t h h a y # * s? » y y * « 
if- =b 13.. io%*s'KiIBifli»<**5££*fcB*£«>** 

ft-fei/^-O^WHam* s F12 (F 1 o wtifi) 

(£t~F. «»-CX>t«IB)*fflV^T-. 5%C0 2 -9 5% 
£JaT. 3 7tKT2 BBl«SLfcCHO DXB11 
?fflfl§(Urlaub.G.and Chasih.L.A. :Proc. Nat. Acad. Sci.7_7. 
4 2 1 6 (1 9 80 ) ) £ h 'J -f 1/ * - E DTAfeSKi^ffc^-feK 
igil&-©5 Oml K !g £ -£ 7t „ C © Iffl .i ^ ^ 

0 0 0 r . p . m . > 5 & M sSit^KfftflF^^ftt^^o 

d-^^SU y8«f » (5 4-0mMS/*-^-o-x/ 

7. OmM'J ^17^1- t HI * ^ 1 2*f0«/4. 2 

m M ^ ? ^' * •> 9 A p H 7 . 4 ) 5 0 m 1 K » Si 
L s 1 0 0 0 r . p.m. N 5 # BB © ft # K «k «3 » £v 

^(dtSf^^^tt^^o _h iE © ~> - - ? u-x^W'J >- @£ 
ftittic J: SSfls' fc «t & >i> # i$ © & ft £ 3 6 C t> p 

- 0 fr ^ o Sfc, - - * o - * # W V > l£ *t fi i£ -r > 

1 x i o 7 an m / m l © m as as as tt t uis^A^t^ 

- y ^ t - T M (BIO - R ADtt) lffl**' < 'i' H 
\c 0 . 4 m L ilD L /: 0 C © * * \ h K * & f a 
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n L fc -r 5 y, , k pCDSR«-TM-DHFR*0. 
4mLtJlLft. h****l 5»P B ^S 

L /c ^ , c 5? _ v ,< - (C T H ^ f£ A * flF * *T « ^ * o 

,cx i x. i o 4 tBaa/m l ammmm'&t t -©a 
iBsaitt i o m l zw.m 1 0 c m « * m ic « to 5% 

C O 2- 9 5 %SIT> 3 TXKtiSLt. «S§§*& 2 
B i§#jm4>©3gM£l&* L - * 6 fc 1 0%#<SMfc 

S$r9<>8g!li^ ( JSffl) ^WM E m a ( - ) ( y # * 
1 u * K n ^ * * * V * 51 * u * K * ^ G 1 B ° 

0 tt ) (£IT> i§ itii - © £ efc IS ) 1 OmL^iJiLs « 
t^t^L^o 2-4H«K«»«**-® C *» 1 ' 4 

* L s ««H«6« 1 6 B §U * * V* tt 1 9 H B fc. 

1 0 0-20 O^l©^^*^^^*^ 5 ^ 30 ^ - ^^ 
5 ^yy*,ySEJ:!)»*tfc« J£IfcL*:SBj&£9 6 

* * * ju T f* ^ * ( A / S Nunctt) JC f£ L . 

ii ^ ^ . |ii^^#^S*^^--C^^ L '^° f<£fcc 

B y*%J?*'Jyi4t6*»«L*:. -3- ft fc> ^ ^M- 
©*M^T 4. 2 X 1 0 4 *Efl8&/mL |C » £1 L * » B& » « 
jK8mL«iSi3 5mm«*lK»»ts 5 % C O 2 - 9 
5 %gMTs 3 7 'C ICT 3 SF^iS L fco o 
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f££B&^L. P B S-Twe e n=&ffl^T|ffl)!S?:^fL 

^C|«64 5K I U/mL77'Df - y 

» V > . nm MM W M E M a (-) 3mL 

lc * T 5 % C O 2 - 9 5%^IT, 3 7 t lc T 2 BFb^^ 

s l s n * ti k m ±m <*> & w & & ~& ^ *> © & . $s ^ 

it h u y « * ~ 'J ^ © §8 m t L X MVi L tz 0 £ fz , 
coJ;9icLTl^$titlI^^t- «=» y # * * * y ^ ^ 

£ 2 0 n M > V h f 4- -fe - h ( B * V ? 'J — *t ) 
(FJT, MTXifflgfB) ^W©^ii!l-®«-^l x l 0 4 m 
DS/mLlcilSLs II 1 0 c mC^tlt 1 0 m L jgs 
SnL. 5%C0 2 -9 5%£ IT «. 3 7 ttr^S Lfco 
C © ig §| C «fc K) *l % 2 0 n MM T XlSttiJa^" 

^ v y * v J; ^ o - ^ y ^ L, ^ ^ d - v cd 

y^tJJa 'J ycIlgll^I^Lto ^ b n t il ^ i 
^TMM-B 1 C © 56 3R * « 1 . 3 ^ g/mLT?*-9^o 

m x _t vs «t» <- # * ^ * ia » »• ° y * * * y y {i * 56 
#j 3 © # & a jr . mm m v < nt& m 3 <d ^ m x* n 

N^S^: Ala Pro Ala Glu Pro Gin 

1 5 
C 5{C US : Leu Al a Arg 
45 5 

T * -5 C <t # 5 St 18 £ *l o 
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jz m m t? © & ^ 

. * * Sfe 0] 1 Cfc^T^SL^^^ 5 K p M 4 5 0 - 
TM-A 1 a * S ^ It P M 4 5 0-TM-Va 1 K T ff2 
®i|£J3l S tu * B§ «J HB1.0 1**100/is/inLT 
vb-">yv ( £1 T > A p t Bg IB ) HL-ii5mLi: 
t^^^SLfco c ©3gSf££ 5 0 iSS® i o 0 U s / 

M9.CA^»Cl/5 0 £ *i HI L . 3 7 °C <c T & 3 B# Pel 

( f Q 3fc n m *t ) ^ ^ 7JD b . S&lc3~5B#ISJg*Lfco 
«Saft*«i>^« (MR-l 5, h 5 - «J I tfc » > ^ 
TlslJRL. i@3=SA«7KrcT*fe#L. ^ T? ft R s 
*g § i£ © 1 / i o S © 2 % Kf '✓^i6Kt i- y * * / 1 

mM EDTA/10'mM Tris-HCl (pH 7 . 
4 ) £}JD 9 0 t, E»H«IPf*i 

$ -£ ^ o 15, OOOr. p. m . , 1 0 # S3 « & # K 
(8ffi) LT^iH^I^U CO±i*P B S IcJi L 

f f,tlfc2|0^|ffi®^t h ^ h o > # * 5? * 'J > 

a; j,^^_ 7 -u - h (lmmulon-600v Gxeiner*±33) © ^ 
* ^ ;P M . 0. 1 MK»t h 'J 9 AHI«, pH9. 6 
ICTilLt 1 0 p. g/mL©St hRhay#*S?» 



WO 92/00325 



PCT/JP91/00873 



- 47 - 

y ^fcftmm (.m* & l * 7 2 k © t h m h u y # 

EAE--fe7TD-^*vA(cT*f^L/cfe0) * 1 0 
0 // LJBX, 4"c't?.16B#|S#BL*:SU 0. 0 5 % T 
w e e n --. 2 0 ( Bio-Rad SI) * ^ ^ 1 OmM'J v @? M 
@ ig. p H 7 . 4 (.PBS-Twe en) CT3@iSf 
L^o tt*CT4ec«RLfc^P , ^ J-X ( * H * 
§5! ^ §3 ) i£ £ 3 0 0 L 7JU ;t 3 7 *C 1? 1 B# Pfl ^ & L . 7' 
\s - V <D & * 7' ™ v * ^ ^ PBS-T 

we e n Bft# L^o * B * IK * 1 0 0 u L jjfc Tjn L . 

3 7°CT'l. "5 B#-|W fl L Kfc , PBS-Twe en <c 
T 3 |5J & # L s ft^Tl 0 /( g/ra LOftf ^ftLfc 

$t t |. f f d > * t a y y IK ft i% i& £ i o o ^ L 1m A. 

3 7 'CT' 1 HFBlffS Lto PBS-Twe e n T' 3 lei 3fc 
f Lfcis * - * 5 "5 s ^ S/ * *« - * 4 > ^ - -tf & g& * H 

1/ / F 7 t' 5? ^ ( Zyroed lab. inc. ) rg % £ 1 0 0 p. 

L 3 7 'CT 1 USSS Lfco PBS-Twe e n 

-Z?3l5lgfe^L^^s ^ i yK- U v SSfftt p H 4. 0 
~e 1 IhI gfe # t > R l.> Tf 0 . 0 0 3 % S K "ft 7K jfc 7K * ^ 
? iy| - y v & $g ® p H4. 0 Ct 1 mg/mL© 
LfcS&feifc (A B T S : ( 2 . 2 ' -a zi no b i s < 3 - 
ethyl benzthiazoline sulfonic acid)diammonium salt ) 
£ 2 0 0 it L $5 2)0 L 7c o -T-#fc!R#£*SfSS>*l***eK 
Jo £ 7c ^ # x ;HC 2 1 m g / m L O 7 7 It 7|( t 7j( 
/£ £ 5 0 L?J0^-T^r5^^lh^ti:. v -f ? o * -f * 
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_ -f u _ h \) — / - 5 ffl ^ T ^ I: 4 0 5 n m fc tt . * BR 

Tfc ^ «: M ^ L o 

^ s pM4 5 0-TM-A 1 a*S^lipM4 

5 0-TM-Va l-*#*TL;fcfiBS3fe©i&«ift _ ett5S'fe 

j&s SS « £ ft * £ ft & «t H » ® * * * * ■ * * ^ ° 
; KpM4 5 OSSWtOB 1 0 1 1* © * lfi 

ig Tr £ <36fe#Sg*&&ft*£*»-afco 
Jfe M 6 

DE L 1 O^I^^-l±HT©ri:<ffiLto 
SS 1 2 B ( a ) |c^Lfcl0merR^2 4mer*» 
MM Mf P <D5-16U2feO f D5-2 
4 L) * ft ^ £ & « ( ft tb ) «C T ft » L *: tfe. OPC* 
7 a ( R Hi ) <c x *| §3 L . 1£ & «E -a r: T - - 'J y ** * 
tTSSKK p n I Rtf E c o R I Ot0lfii**t5 D 
N ABrJt *^^» C^ts ^r§^!2- (1) tffHU: 
pUC-TM©Kp n I / E c oR I ifti^ b^t^ 
4. 5 k bODNA»iK-«h*S-S«-^^T7'f'y-->3 
• y, ^ ^. ^ t j. D v # * i? * 'J y CD is 2' i- Jis ^< ~? 
tfDBL10ft=»-KL. 3 ' ^^l^±3 Ky^'ftJlD 
S*lfccDNA*Stf^7^ KpUC-DELlO* 
ft §3 L o C*1*ICE c oR I/Ml u I T -ft t . 
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T a a - x 7 * m m, » »i= «t k> % m tc ft -> t m e 5 o b 

p©^i^ftSDNAlJtBItfct> ^ SS 01 2 
- (2) -Cft&JLftpCDSRa-TMOEcoRl/ 

miu i m it m * q m ffi k ft m. l ti 4 . 5 k b © * £ 

•yrTpCDSRa-DELl 0 £ ft §2 L ft ( 1 3 El 

(a) ~f 1 31 (b) ) . 
— ^ s t hBJhnysJ?***.* !/ > O C * T S y M 4 9 
ffl*s*5feLft«?«S©l&»*-k h J£ h u :/ # * S> * 'J v 

(E(TD E L 4 9 t US •#* ) ^-«£lT©c:i < 

ft§5! L fto 

JH 1 2 H ( b ) l: f L ft f ft U 4 m e r 
*y=f5i^l'*-y- K (Dl 0-14URO f Dl 0-14 
L) £<t^£f£1£ < « tti ) CTftfiLfcftO PC*5A 

(fiJUJ) {ct^SHL. 3? z£ ic ft t t - - y x 

j^jgJCNh e I Rtf E c o R I ©ijUBffffi^W-TSDNA 

wn^nKo z. ti t nmm i - (2) T^sifcp c d 

SRa-TMCE c oR I / N h e IflHb#l«fc08Sll!!L 
ft ifc 5 k b©DNAf^tt££?fti£lcftoT7'f a 
y^tBfflOcDNA^tt'^'fX * Kp CDS R a - 
DEL4 9 £ ft §5} L ft o ( SB 1 3'0 (a) ~ Sfl 1 3 HI 
( b ) ) 

( 2 ) s& & m us t? © » si 

f£ S£ 0>J 2 - ( 2 ) K ^ T ft.§¥ LftpCDSRcr — T 
Mi. HSfe0»J6 - (1) KiV^tfPSILfcp CD S R a 
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-DEL 1 0ROfpCDSRa-DEL-4 9*COS I 
*ffl JiS ^ ^ A L > ^-^ruTM-Al a. DELI 0 & Xf 
DEL4 9£fgm£-£*:o BP "5 x pCDSRa-TM£ 
fz it p CDSRcr — DEL 10 £ /c p CD S R a - D 
EL49 -0. 5#g£r5jCiL©TE(Cfg8?L> 0. 2 
mg/mLDEAE — h 5 ^ R 5 OmMTr i 

s-HCl ( p H 7 . 4) Jtt'D - MEI« 7 0 0 /( 
L fi ■*? % DNA-DEAEf+X F7>g^S^ffS! 
LfCo -fe 5 3 ^7;Hy htt^iicttf 13. 5 cm 
yu - h Clg*LfcCO S I|iltDNA-DEAE- 
f *X h 5 >S^8*fiTL, 3 7 °C , 5 C O 2 # £ T 
-r^^Lfco 4 B# |H DNA-DEAE-«f*Xh7 
V1S$^|£U 1 %© f v-feliliii ( JSE HI ) £ ^ ti" 
D-ME^i^^iiDLto 3 7 °C . 5%C0 2 SSTl^t 
4 8-9 6 B$ H Jg. * «S±IS*ig«iL||KW2©^ 

* © IS ^ ; D E L 4 9 tc ti + & K £ %n r£ t£ *> s IS *6 b tl 
i s , fcii, r u T M - A 1 a&tf D E L 1 0 Eli4ftffi 
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m 4 m 





S :,! 1 


r 


u T M — A 1 a 


3 . 8 


D 


E L 1 0 


4 . 1 


t 


h I& & b n * * *J » V * 


1 . 0 


*1 : 




v © S ft =£• l 



# ic §g © * K * d *T * SI! ^RJ © H % #J £ 

H S£ W - 7 

ruTM-Ala 20. Omg 

Jf S -b* 5 f ^ 50. Omg 

!/ V K t I" !/ 9 A 34. 8 m g 

igftt MJ ^ 8 1 . 8 m g 

v y i h - A 25. Omg 

±BSJ£#£&H^m®7j< 1 0 mL C8»U SBSatiS 
L 1z.'ik 1 . 0 mLf ojlllB'M 7*KdS U eH §£ 

S L T, a ftf ffl H » * » L ^ - 

n ife m - s 



r u T 


M 




A 


1 a 


4 


0 . 


0 


m 


g 


t ji> y' 










2 


0 . 


0 


m 


B 


v ^ m 


i- 


b 


'J 


$ A 


3 


4 . 


8 


m 


S 
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m it i- h V V A 8 1 . 8 m g 

> — h — JV 2 5. 0 m g 

±&<d &&,&*nmL, mm m - 7 t m m <d x m k -c 
m m m - 9 

DEL10 2 0 . 0 m g 

-fe* ^ -f- > 50. 0 m g 

!) V t t h 'J -> i. 34. 8 m g 

ttftt F H A 8 1. 8 m g 

•7 v — h — il/ 2 5. 0 m g 

( m n m ) 

t h « I- ° > * * ^ ^ 'J > © ^ W 01 

# §!§ BQ 6 0-1 9 9 8 1 9 ^ K *P Us t h fi£ S 

AS 3g 1 2 kg (3 0{®#) £ . 0 . 2 5 M -> ^ — ? n - 
X x lmM'<S'-0'$5?S'ifiBt*S : &&tfO. 0 2 M h U X 
*I K iH ® ffix pH7. 5 ti^L^ts 1*1 & *g <C T gt 5£ 
L > i%M<t L /Co i^SftL/ciSS^ 3 0 0 0 r. p. 
m . T 4 0 # US & jfc r» Ml t . »&*i*:fl:S«!i£±838« 

iitsso^t, 1 0 & m m & m . s £ s # mi l t a m 

«*»IR Lt« £l±Ol»ft«x 1 § * D 2 0 L O i g. 
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0. 2 lmM^f J^iSti 

* * 0 0 . 5 % ( V / V ) h y h > X - 1 0 0 ( * * - 
4tSSi)*^tf6 0L©0. 0 2Mh fc- P 

H7. STiUiU:, »&n*:»Ul**«>** * * K 
ft tt 4 6 . - 7 g Tf * - *= < L o w r y 1= «fc ft s £1 T PI 
b). 8«U1*6 0 L*,'-0. 1 M N a C 1 s 0. 5 
m M C a C 1 2 > 0 . !• n,M^f « 
of o : 5 % ( V / V ) h V h » X - 1 0 0 * S V 0 . 0 
2MhUX«tt««K. PH7. 5-Cay^-'5'«- y 

1 6 c m) => * * * * 3 - y * KM ® 

tHU««K2LTf«»Lfc. * ^ T?. 1 M N a C 1 . 
0. 1 m M EDTA. 1 m M -<V!r* 
J; 0 . 5 % ( V / V ) h U b V X - 1 0 0 * d tf 0 . 

o 2 m f y v h 7. sttsbil*:. *«i 

g I* 6 5 0 m L Tf * 0 > » €. n § a K « «* 1 - 7 g x " 

cut o f f) *«iBLTKtt**L. nm±tztm 

ilc 3 >f^.^nfcBSOD 1 P - h b y e y 

N a C 1 . 0 . 5 m M C a C 1 2 . 0 . 1 m M -< V if 

150mL©0. 0 2 M h U * pH7. 5 

TttfrLfcV 0. ImM E D T A s 1 m -M -< * * * 

jiy*»**jttfo. s % v y k ^ x - i o o * * * o : 
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02M h'J*i£gg3i§Ti^ p H 7 . 5 NaCl 

(o. 4~i m) ^tayLfzmi&.^m^'c^ ^g£J6B&K 
J; DStBU 's 0 aLftlcdiUo SKitS^I© 
Kili^ttTl 2 9 OmLfs gSSfi tt 6 8mgT* 
o o & U T- s C © & ?£ £ PS ft m ® 3s ( $ 'J # T tt »u 
3 c u t o f f) ^^ffl L TlSl^i L. 0. 
0 5%hUhVX-100^ 0. 14M N a C I # 

t>* o . o l m 'J y SIS is p h 7 . o -v 3 v -r* <t s 

- V ^ L ft S - 3 0 0 ( 7 r VTtlS) (2. 

6 0 X 9 0 cm) Ty^gjBLs gfitJt-TSil^^ii^ 

t L T 3 . 1 m g T i o /c 0 
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m m © m m tt % m 
m 5S; m X- & z o 

W> 2 El tt > K4 = -Kf5DNA4 

^^fj 2 ; 5k b cDNAO^JPSlf^ilfil21t?*-2>o 
3g 3 El (a) ~ J& 3 El (m) tt> # &'£ 'J 7 * K 

A*d«"-rS2. 5 k b c D N A © 

^ 4 g] (a) ~ 4 El (b) tt > 3*: £8 BJ! © ?l I& *ffl 

SSfglffl ^ ^ KpKCR-TM-Al a *J <fc P K 
CR-TM-Va l©flfK#je*^-#-|aT?**o 

^5lU (a) ~f 5 H (b) tt. # f§ m © 7 7 X 5 K 

H^ic jjgffi l * y * * u * K^r^-#-|il-e*^ 0 

SSI 6 El (a) ~ Iff 6 El (b) tt . :£#§Bfl©;*j§§ttl§3l 
ffl y ^ x 5 KpM4 50 — TM-A1 afc«tC^pM4 5 

o - t m - v a i <o ftm^M* rn-t mx- & 

9. 9 U * 3- K t * So 

% 8 El tt . # 58 HJJ © # y y K * 3 - K * D N A 

5 KpU C-TM©f|pS!#IIK**i-E! 

T'fc So 

fg 9 El (a) ~ l& 9 El (b) tt. *«W©*y^y* 
Kr uTM-Al a £ n - Kt S D N A i 



-T EI T * -5 o 

Jg 1 0 El (a) ~ f& 1 OH (b) tt. # #8 BJJ © Ift ?L S& 
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®mm&m.m7 * * $ klk-444-tm-dhfr 

mi 1 H ( a ) ~ % 1 IE < b ) {i »• * 58 W © * ?L 16 
fcj|fflll&S8f&f§:* , ?*S KpCDSRtt-TM-DHFR 

jfl 2 Or > l-^i 

7*7X5 KpCDSRa-DELlOfc-ktfpCDSR 
a - D E L4 9lilCifflLt* 'J ^ * ^ K * * 

t @ T- ^ o 

mi 3ia (a) ~ us i 3 m (b) i± > * » m © « ?l n 
mm mm mm -? => * * ■ k p cdsrot-deli o * «t 

C>'pCDSR«-DEL4 9©fEK#«B*W , *-Bn?*So 
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m m ± <d m m rj «s ft 

# fg flj§ © d-: y -« 7* * K - h n t* ^ <h $S ^ -5 d i 

ik^iRmnw%\ttm * & z t mi* y ° ? 4 

z/ c * ?s m it l -C tin i&m m W #1 ft m , t 

#£ 31 iT -5 tf: # > Jffll fiJc #fl #K iS»IP, £t D I C > 

EfSffli-*)^-5jiiifK^gi7i:in-^=b ism^tiisi 

3& * A* m n £ tl 3 o ftCs 7* a -r -f yCStMfcftJS*** 
ti 3 ic © x «fc 0Bdf^ffl* s e«*tiS C i H t * 5 „ 

jfil £ Jm ^ d 1 ctti'o^Bi-^-rs^Ji^^svxi^gS 

m i LTgi D D D i-i5ffl L^iits «t 9 & *s. m ** m n 

~C £ . * S « s <k t> 4> S © 3& "C ' [°J H ^ © 5cfr £ s&s ^ ^ ^ 

* * a6 > gij ft m m m © m &. & * s <t t? 4> « < - * 

3S ** S it -e * -5 ^ J* © r£ S «J *£ * *£ £ - :£ < §r L 

$ iz^ * IS bj © # y :/ 5 1 K Ji . Ho • JIffi £ t* © 3fi 38 

$ ill t h h n y # * 5* » y v © ql it -ft K j& g <t £ ft 3 

® g tt M & « * # ^ ** * ^ * » > S % £ <t L T «fc 0 
£ :£ ffl 3 C i *5 T- i So 

§g eg © sK y 7" K (± > ± 13 © «t o « B i dd t L T 

© ffi & & fl- K > A X Ifll W . AXMSss * 7- - t- * ti if <o 
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#t^l^©6&±$©$i£©ffll£nlJ*5S "l 

Jfcg («») 
<& T & 



BUDAPEST TREATY ON THE INTERNATIO- 
NAL RECOGNITION OF THE DEPOSIT OF 
MICROORGANISMS FOR THE PURPOSES OF 
PATENT PROCEDURE 

RECEIPT IN THE CASE OF AN ORIGINAL 
DEPOSIT 

issued pursuant to Rule 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom o I this 
page. 



8Ktt 



© 160 

wsmm m&w& i t@ 7 safe 



TMM-B 1 C 



fSIW^SSI? 3463 « 

( ferm BP- 3463 ) 



□ #«$U:<DffcB 



ID. SHRCFSESfc' 



♦FTUSSli, ¥fi£ 3 ^ 6 ^ 2 5 B OKMtB) CSHBLfc 1 W©«£tt«Bfrrs. 



IV. BBMHE2MB 



K»«X*«*E»£*X»SISWaEirr 



* ffc: A 



F e wern^t^dMi-iRe search Institute 
gene, v o Science and Tech 



Tom 



&T£: B * I 3? K I ' 

1-3, Higashi 1 <? 



hno i ogy 



|l n /* i v-.i r j / 
fWm iM^wi k-u-tf a — 



(RECTOR GENERAL. 



ha — shi Ibaraki-ken 
3 0 5. JAPAN 



m& 3¥ (1991) 6J3 2 5B 
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nr* cd mm 

1 . <k 5£ : 

Xi Glu Pro Gin Pro Gly Gly Ser Gin Cys Yal Glu 

5 10 
His Asp Cys Phe Ala Leu Tyr Pro Gly Pro Ala Thr 

15 2 0 2 5 

Phe Leu Asn Ala Ser Gin lie Cys Asp Gly Leu Arg 

30 3 5 

Gly His Leu Met Thr Yal Arg Ser Ser Val Ala Ala 
40 45 50 

Asp Yal He Ser Leu Leu Leu Asn Gly Asp Gly Gly 

5 5 60 
Val Gly Arg Arg Arg Leu Trp lie Gly Leu Gin Leu 

6 5 7 0 

Pro Pro Gly Cys Gly Asp Pro Lys Arg Leu Gly Pro 

7 5 8 0 8 5 

Leu Arg Gly Phe Gin Trp Val Thr Gly Asp Asn Asn 

9 0 9 5 

Thr Ser Tyr Ser Arg Trp Ala Arg Leu Asp Leu Asn 
100 105 110 

Gly Ala Pro Leu Cys Gly Pro Leu Cys Yal Ala Yal 

115 120 
Ser Ala Ala Glu Ala Thr Yal Pro Ser Glu Pro lie 
125 130 
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Trp G 1 u 
135 

Phe Leu 

Pro Leu 
160 
Val Ser 

Gly Ala 

Ala Ah 
19 5 

Thr Ala 

Arg G 1 u 
220 
Asn Gly 

Gly Ala 

Leu Gin 

25 5 

Thr Gin 



Gl u Gin 

Cys Glu 
150 
Ala Val 

lie Thr 

Asp Phe 
18 5 

Val Ala 

Pro Pro 
210 
Ala Pro 

Gly Cys 

Pro Arg 
245 

Ala Asp 

Ser Cys 
270 



Gin Cys 
140 
Phe His 

Glu Pro 

Tyr Gly 
175 

Gin Ala 

Pro Leu 
200 
Gly Ala 

Gly Ala 

Glu His 
23 5 

Cys Gin 

Gly Arg 
260 
Asn Asp 



60 - 

Glu Val 
Phe Pro 

Gly Ala 
165 

Thr Pro 

Leu Pro 
190 
Gly Leu 

Val Gin 

Trp Asp 
22 5 

Ala Cys 

Cys Pro 
2 50 
Ser Cys 

Leu Cys 



L y s Ala 

Ala Thr 
1 5 5 

Ala Ala 

Phe Ala 
180 
Val Gly 

Gin Leu 

Gly His 
215 

Cys Ser 

Asn Ala 
240 
Ala Gly 

Thr Ala 

Glu His 
27 5 



Asp Gly 
145 

Cys Arg 

Ala Ala 
170 
Ala Arg 

Ser Ser 

Met Cys 
20 5 

Trp Ala 

Val Glu 
2 30 
lie Pro 

Ala Ala 

Ser Ala 
26 5 

Phe Cys 
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Val Pro Asn Pro Asp Gin 
280 

Met Cys Glu Thr Gly Tyr 

29 5 

His Arg Cys Glu Asp Val 
305 

Pro Ser Pro Cys Pro Gin 
315 320 
Gly Gly Phe Glu Cys His 
330 

Leu Val Asp Gly Glu Cys 
340 

Cys Phe Arg Ala Asn Cys 

35 5 

Leu Asn Gin Thr Ser Tyr 
36 5 

Gly Phe Ala Pro He Pro 
375 380 
Gin Met Phe Cys Asn Gin 
390 

Cys Asp Pro Asn Thr Gin 
400 

Glu Gly Tyr lie Leu Asp 

415 



61 - 

Pro Gly Ser Tyr Ser Cys 
28 5 290 
Arg Leu Ala Ala Asp Gin 
300 

Asp Asp Cys lie Leu Glu 
3 10 

Arg Cys Val Asn Thr Gin 

325 

Cys Tyr Pro Asn Tyr Asp 
335 

Val Glu Pro Val Asp Pro 
345 350 
Glu Tyr Gin Cys Gin Pro 
360 

Leu Cys Val Cys Ala Glu 
3 70 

His Glu Pro His Arg Cys 

38 5 

Thr Ala Cys Pro Ala Asp 
39 5 

Ala Ser Cys Glu Cys Pro 
40 5 410 
Asp Gly Phe I le Cys Thr 
420 
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Asp He Asp Glu Cys Glu Asn Gly Gly Phe Cys Ser 

4 2 5 4 3 0 

Gly Val Cys His Asn Leu Pro Gly Thr Phe Glu Cys 
435 440 445 

Yi 

[ * X i it T § 2 5£ : 
Met Leu Gly Val Leu Val Leu Gly Ala Leu Ala Leu 

-15 -10 
Ala Gly Leu Gly Phe Pro Ala Pro Ala 
-5 -1 1 

-t? m. * ti z ee n •> * ^ it * © n ^ £ & m & & l < i* 

^ T (D T $ y ^ *s ^ ^ L tz gE ?!l £ ^ L . Y i tt T 15 S 
lie Cys Gly Pro Asp Ser Ala Leu Z Arg His 

4 50 4 5 5 

[ {1 L x 1 it Val £ fz it Ala] 

■C ^ £ -5 BB ?'J £ '1z H ■* © C * Qi A> t) GE ^ ft L < it ir 

T © T ; 7 IE ^ ^ L t E ?lJ * t ] 

x ft & n a . sttEM + cT? / »©ii>«<Mi'3 

2 . X i li T IB S : 
Al a Pro Al a 
1 

"C « S *l S E ?IJ * Y i li T IB 5*; : 
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He Cys Gly Pro Asp Ser Ala Leu Z Arg 
4 50 455 
[ {B L x 1 Val 3 fz li Ala] 

3. XiliTIB^: 
Al a Pro Al a 

1 

T? % * *I « E 58 n Tiflt^TOT ? / K AS ^ * t ^ 7 5 
/ SE 12 ?!l T? > f£ BE ?!l 4> © T * ' » © 0> < £ *> 1 ° * s 
$f £g £ W LT*>-kv»l|!#©«fflJSl ^ IB « © * « 
Ko 

4. + © t i y »o^« < £fcio#li&£:W 
L x v> -5 If ^ © ie EE % i 31 ^ L 3 13 « © * 'J ^ ? 

f Ko 

5 . ^ m es yy * © -7 i / t^ii^tLti^^s*© 
$g s $ 1 *s « ^ t 3 3 « ib m © * v ^ ? * *•'<> 

6 . " If * © i5 ffl ^ 1 S ^ y ^ ^ * K 

;£ 3 - K *4~ S D N A o 
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7 . #3, : 



X 2 GAGCCGC 


AGCCGGGTGG 


CAGCCAGTGC 


GTCGAG CA CG 


100 


ACTGCTTCGC 


GCTCTACCCG 


GGCCCCGCGA 


CCTTCCTCAA 


140 


TGCCAGTCAG 


ATCTGCGACG 


GACTG CGGGG 


CCACCTAATG 


1 8 0 


A CAGTG CGCT 


CCTCGGTGGC 


TGCCGATGTC 


ATTTCCTTGC 


220 


TACTGAACGG 


CGACGGCGGC 


GTTGGCCGCC 


GGCGCCTCTG 


2 6 0 


GATCGGCCTG 


CAGCTGCCAC 


CCGGCTGCGG 


CGACCCCAAG 


300 


CGCCTCGGGC 


CCCTGCGCGG 


CTTCCAGTGG 


GTTACGGGAG 


340 


ACAACAACAC 


CAGCTATAGC 


AGGTGGGCAC 


GGCTCGACCT 


380 


CAATGGG GCT 


CCCCTCTGCG 


GCCCGTTGTG 


CGTCGCTGTC 


420 


TCCGCTGCTG 


AGGCCACTGT 


GCCCAGCGAG 


CCGATCTGGG 


4 60 


AGGAGCAGCA 


GTG CGAAGTG 


AAGGCCGATG 


GCTTCCTCTG 


500 


CGAGTTCCAC 


TTCCCAGCCA 


CCTGCAGGCC 


ACTGGCTGTG 


540 


GAGCCCGGCG 


CCGCGGCTGC 


CGCCGTCTCG 


ATCACCTA CG 


580 


GCACCCCGTT 


CGCGGCCCGC 


GGAGCGGACT 


TCCAGGCGCT 


6 20 


GCCGGTGGGC 


AGCTCCGCCG 


CGGTGGCTCC 


CCTCGGCTTA 


6 6 0 


CAGCTAATGT 


GCACCGCGCC 


GCCCGGAGCG 


GTCCAGGGGC 


7 0 0 


ACTGGGCCAG 


GGAGGCGCCG 


GGCGCTTGGG 


ACTGCAGCGT 


740 


GGAGAACGGC 


GGCTGCGAGC 


ACG CGTGCAA 


TGCGATCCCT 


7 8 0 


GGGGCTCCCC 


G CTG CCAGTG 


CCCAGCCGGC 


GCCGCCCTGC 


8 20 


AGGCAG ACGG 


GCGCTCCTGC 


ACCGCATCCG 


CGACGCAGTC 


860 


CTGCAACGAC 


CTCTGCGAGC 


ACTTCTGCGT 


TCCCAACCCC 


900 


GACCAGCCGG 


GCTCCTACTC 


GTGCATGTGC 


GAGACCGGCT 


940 


ACCGGCTGG C 


GGCCGA CCAA 


CACCGGTGCG 


AGGACGTGGA 


980 


TGACTG CAT A 


CTGGAGCCCA 


GTCCGTGTCC 


GCAGCGCTGT 


10 2 0 
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GTCAACACAC AGGGTGGCTT CGAGTGCCAC TGCTACCCTA 1060 

ACTACGACCT GGTGGACGGC GAGTGTGTSG AGCCCGTGGA 1100 

CCCGTGCTTC AGAGCCAACT GCGAGTACCA GTGCCAGCCC 1140 

CTGAACCAAA CTAGCTACCT CTG CGTCTGC GCCGAGGGCT 1180 

TCGCGCCCAT TCCCCACGAG CCG CACAGGT GCCAGATGTT 1220 

TTGCAACCAG A CTG CCTGTC CAG CCGACTG CGACCCCAAC 1260 

ACCCAGGCTA GCTGTGAGTG CCCTGAAGGC TACATCCTGG 1300 

A CGACGGTTT CATCTGCACG GACATCGACG AGTGCGAAAA 1340 

CGGCGGCTTC TGCTCCGGGG TGTGCCACAA CCTCCCCGGT 1380 

A CCTTCGAGT GC Y2 1392 
[HU £ii G $. K I* C. X 2 T 13 5£ : 
ATGCTTGGGG TCCTGGTCCT TGGCGCGCTG GCCCTGGCCG 40 
GCCTGGGGTT CCCCGCWCCC G CA 63 
[ {B L n W it T * tz li A ] 

■e m. «* ti z se n , * *: i* * © 6 • 3 

*> l < \±-f ^ x <d m&ff t izm&}*& l. y 2 

ATCTGCGGGC CCGACTCGGC CCTTGYCCGC CAC 1425 
[fiL> I li T * fcli c] 

.t ft t < lit^TOiSis^^LtE^J^Sf] 

fflSB6-«83tt®D N Ao 

8 . X 2 T 12 ^ : 
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GCWCCCGCA 



6 3 



[{its I H T £ fz It A ] 



ATCTGCGGGC CCGACTCGGC CCTTGXCCGC 



14 22 



[fi Y-li T ii: l± C] 

N A 0 

9 . X 2 it T IE 5£ : 



[ {H L > W (i T £ 7c ii A ] 

l 0. T IE J: t) *f *t -5 4> 3: < £ 1 © I i ^ ? C 
<h £ # it £ -5 , If * © IS ffl Jf§ l ^ ft o L M © §6 ffl 

5 m ib © # y -< 7* k © £ g ^- j£ o 

a) a « # y ^ K * a - KfSglEJIJ^f tS D 

b) jSSffl^^-CSRDNAifflft'AftT, ^ I£ D 

n AiSfeHSqlittfflftiD na £ ^ a I H > 

c) SSH^^DNAT®Silia^Blg^*-a:Ts S 



£ •£ l # . ig # ^ £ ^ a> £ ^ f£ * y ^ ^ k £ isi jr -r * 



GCWCCCGCA 



6 3 
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i i . m £ m m # > Mm^mmmx-^^m^^mmmi 

0 m f3 is © * ■ y ^ 7* ^ k © £ s & o 

1 2. m^mifotf^ m & *t ® m m & z m & & m m & i 

0 IE M © * 'J ^ y k © £ g 

14. If * © $gffl^2iliBiE©#y^7*^ F=fcf iSJ^ 

is. st^oioiima^fBtfco^y^^^K^wsaBSd 

1 6. If © $G ffl HI 4 Jg f B © * U 7* K £ W 35ft Jj£ # 

■5 & © ^ Efi & : a #J o 
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1/32 



iff? x 



G CAAAA CAAT 
GCGAAG CAGT 



C A T G T T C 
C G T G C T C 



1 7 



1 7 
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U3 



E c o R I 



P s t I 



K p n I 



— H i n c II 

_ P s t I 

— P s t I 

P s t I 



P s t I 

B g I n 

~ S m a I 
E c o R I 
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3/32 



PCT/JP91/00873 



Iff 3 ,121 C a > 

GCTTTCCCCG GCGCCTGCAC GCGGCGCGCC TGGGTAAC AT G 41 

Met 

CTT GGG GTC CTG GTG CTT GGC GCG CTG GCC CTG 7 4 

Leu Gly Yal Leu Val Leu Gly Ala Leu Ala Leu 
-15 -10 

GCC GGC CTG GGG TTC CCC GCA CCC GCA GAG CCG 107 
Ala Gly Leu Gly Phe Pro Ala Pro Ala Glu Pro 
-5 -11 5 

CAG CCG GGT GGC AG C CAG TG C GTC GAG CAC GAC 140 
Gin Pro Gly Gly Sex Gin Cys Val Glu His Asp 

10 15 

TG C TTC GCG CTC TAC CCG GGC CCC GCG ACC TTC 173 
Cys Phe Ala Leu Tyr Pro Gly Pro Ala Thr Phe 
2 0 2 5 



WO 92/00325 PCT/JP9 1/00873 

4/32 



^ 3 



< to > 



CTC A AT GCC AGT CAG ATC TG C GAC GGA CTG CG G 206 

Leu Asn Ala Ser Gin lie Cys Asp Gly Leu Ar g 
3 0 3 5 

GGC CAC CTA A TG ACA G TG CGC TCC TCG G TG GCT 239 

Gly His Leu Met Thr Val Arg Ser Ser Val Ala 

4 0 4 5 

GCC GAT GTC ATT TCC TTG CTA CTG AAC GGC GAC 272 

Ala Asp Val lie Ser Leu Leu Leu Asn Gly Asp 
5 0 5 5 6 0 



GGC GGC GTT GGC CGC CG G CGC CTC TG G ATC GGC 
Gly Gly Val Gly Arg Arg Arg Leu Trp lie Gly 

6 5 7 0 



3 0 5 



CTG CAG CTG CCA CCC GGC .TCC GGC GAC CCC AAG 
Leu Gin Leu Pro Pro Gly Cys Gly Asp Pro Lys 
7 5 8 0 



3 38 
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3 mi c c > 



CGC CTC GCG CCC CTG CGC GGC TTC CAG TGG GTT 371 
Arg Leu Gly Pro Leu Arg Gly Phe Gin Trp Val 
8 5 90 

ACG GGA GAC A AC A A C ACC AGC TAT AGC AGG TGG 404 
Thr Gly Asp Asn Asn Thr Ser Tyr Ser Arg Trp 
95 100 

GCA CGG CTC GAC CTC A A T GGG GCT CCC CTC TG C 437 
Ala Arg Leu Asp Leu Asn Gly Ala Pro Leu Cys 
10 5 110 115 

GGC CCG TTG TGC GTC GCT GTC TCC GCT GCT GAG 470 
Gly Pro Leu Cys Val Ala Val Ser Ala Ala Glu 

12 0 125 

GCC ACT GTG CCC AGC GAG CCG ATC TGG GAG GAG 503 
Ala Thr Val Pro Ser Glu Pro lie Trp Glu Glu 
130 135 
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-m 3 is c ci > 

CAG CAG TGC G A A GTG A A G GCC GAT GGC TTC CTC 536 

Gin Gin Cys Glu Val Lys Ala Asp Gly Phe Leu 

140 145 

TGC GAG TTC CAC TTC CCA GCC ACC TGC ACG CCA 569 

Cys Glu Phe His Phe Pro Ala Thr Cys Arg Pro 
150 15 5 

CTG GCT GTG GAG CCC GGC GCC GCG GCT GCC GCC 602 

Leu Ala Val Glu Pro Gly Ala Ala Ala Ala Ala 
160 165 170 

GTC TCG AT C ACC TAC GGC ACC CCG TTC GCG GCC 635 

Val Ser lie Thr Tyr Gly Thr Pro Phe Ala Ala 

17 5 180 

CGC GGA GCG 0AC TTC CAG GCG CTG CCG GTG GGC 668 

Arg Gly Ala Asp Phe Gin Ala Leu Pro Val Gly 
185 190 
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C e > 



AG C TCC GCC GCG GTG GCT CCC CTC GGC TTA CAG 
Ser Ser Ala Ala Yal Ala Pro Leu Gly Leu Gin 
19 5 2 00 



7 01 



CTA ATG TGC ACC GCG CCG CCC GGA GCG GTC CAG 
Leu Met Cy s Thr Ala Pro Pro Gly Ala Yal Gin 
205 210 



7 34 



GGG CAC TGG GCC AGG GAG GCG CCG GGC GCT TGG 
Gly His Tfp Ala Arg Glu Ala Pro Gly Ala Trp 
215 220 225 



7 6 7 



GAC TGC AG C GTG GAG A A C GGC GGC TGC GAG CAC 
Asp Cys Ser Val Glu Asn Gly Gly Cys Glu His 

230 235 



8 00 



GCG TGC AAT GCG AT C CCT GGG GCT CCC CGC TGC 
Ala Cys Asn Ala lie Pro Gly Ala Pro Arg Cys 
240 245 



8 33 
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c * ;> 



CAG TGC CCA GCC GGC GCC GGC CTG CAG GCA GAC 
Gin Cys Pro Ala Gly Ala Ala Leu Gin Ala Asp 



250 



2 55 



8 6 6 



GGG CGC TCC TGC ACC GCA TCC GCG ACG CAG TCC 
Gly Arg Ser Cys Thr Ala Ser Ala Thr Gin Ser 



2 60 



26 5 



8 9 9 



TGC AAC GAC CTC TGC GAG CA C TTC TGC GTT CCC 
Cys Asn Asp Leu Cys Glu His Phe Cys Yal Pro 
270 275 280 



9 3 2 



AAC CCC GAC CAG CCG GGC TCC TAC TCG TGC ATG 
Asn Pro Asp Gin Pro Gly Ser Tyr Ser Cys Met 



285 



2 90 



9 6 5 



TGC GAG ACC GGC TAC CGG CTG GCG GCC GAC CA A 998 
Cys Glu Thr Gly Tyr Arg Leu Ala Ala Asp Gin 



2 95 



30 0 
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CAC CGG TGC GAG GAC GTG GAT GAC TGC ATA CTG 1031 

His Arg Cys Glu Asp Val Asp Asp Cys lie Leu 
3 0 5 3 10 

GAG CCC AG T CCG TGT CCG CAG CGC TGT GTC AAC 1064 
Glu Pro Ser Pro Cys Pro Gin Arg Cys Val Asn 
315 320 

ACA CAG GGT GGC TTC GAG TGC CAC TGC TAC CCT 1097 
Thr Gin Gly Gly Phe Glu Cys His Cys Tyr Pro 
325 330- 335 

AAC TAC GAC CTG GTG GAC GGC GAG TGT GTG GAG 1130 
Asn Tyr Asp Leu Val Asp Gly Glu Cys Val Glu 

340 3 45 



CCC GTG GAC CCG TGC TTC AGA GCC AAC TGC GAG 1163 
Pro Val Asp Pro Cys Phe Arg Ala Asn Cys Glu 
350 355 
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a? 3 El C 1-x ) 

TAC CAG TGC CAG CCC CTG AAC CAA ACT AGC TA C 1196 
Tyr Gin Cys Gin Pro Leu Asn Gin Thr Ser Tyr 
360 3 65 

CTC TGC GTC TGC GCC GAG GGC TTC GCG CCC ATT 1229 
Leu Cys Val Cys Ala Glu Gly Phe Ala Pro lie 
370 375 

CCC CAC GAG CCG CAC AGG TGC CAG ATG TTT TGC 1262 
Pro His Glu Pro His Arg Cys Gin Met Phe Cys 
360 365 390 

AAC CAG ACT GCC TGT CCA GCC GAC TGC GAC CCC 1295 
Asn Gin Thr Ala Cys Pro Ala Asp Cys Asp Pro 

3 9 5 400 

AAC ACC CAG GCT AGC TGT GAG TGC CCT GAA GGC 1328 
Asn Thr Gin Ala Ser Cys Glu Cys Pro Glu Gly 
4 0 5 410 
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m 3 

TAC ATC C.TC GAC GAC GGT 
Tyr lie Leu Asp Asp Gly 
415 



B' C i ) 

TTC ATC TGC ACG GAC 13 61 

Phe lie Cys Thr Asp 
4 20 



ATC GAC GAG TGC GAA AAC GGC GGC TTC TGC TCC 1394 

lie Asp Clu Cys Glu Asn Gly Gly Phe Cys Ser 

4 2 5 43 0 

GGG GTG TGC CAC AAC CTC CCC GGT ACC TTC GAG 1427 

Gly Val Cys His Asn Leu Pro Gly Thr Phe Glu 

435 44 0 445 



TGC ATC TGC GGG CCC GAC TCG GCC CTT GCC CGC 
Cys lie Cys Gly Pro Asp Ser Ala Leu Ala Arg 

45 0 4 5 5 



14 60 



CAC ATT GGC ACC 
His lie Gly Thr 
4 60 



GAC TGT GAC 
Asp Cys Asp 



TCC GGC A A G GTG 
Ser Gly Lys Val 
46 5 



14 9 3 
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GAC GGT G_GC GAC AG C GGC TCT GGC GAG CCC CCG 1526 
Asp Gly Gly Asp Ser GlySer Gly Glu Pro Pro 
470 475 

CCC AGC CCG ACG CCC GGC TCC ACC TTG ACT CCT 1559 
Pro Ser Pro Thr Pro Gly Ser Thr Leu Thr Pro 
480 485 

CCG GCC GTG GGG CTC GTG CAT TCG GGC TTG CTC 1592 
Pro Ala Va'l Gly Leu Val His Ser Gly Leu Leu 
490 495 500 

ATA GGC AT C TCC ATC GCG AGC CTG TGC CTG GTG 1625 
lie Gly lie Ser lie Ala Ser Leu Cys Leu Yal 

505 510 



GTG GCG CTT TTG GCG CTC CTC TGC CAC CTG CGC 1658 
Val Ala Leu Leu Ala Leu Leu Cys His Leu Arg 
515 520 
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A A G A A G CAG GGC GCC GCC AGG GCC A A G ATG GAG 1691 
Lys Lys Gin Gly Ala Ala Arg Ala Lys Met Glu 
52 5 5 30 

TAC A A G TGC GCG GCC CCT TCC A AG GAG GTA GTG 1724 
Tyr Lys Cys Ala Ala Pro Ser Lys Glu Val Yal 
5 35 54 0 

CTG CAG CAC GTG CGG ACC GAG CGG ACG CCG CAG 1757 
Leu Gin His Val Arg Thr Glu Arg Thr Pro Gin 
545 550 555 

AGA CTC TGA GCGG CCTCCG.TCCA GGAGCC.TGGC 1790 
ArgLeu*** 



TCCGTCCAGG AG CCTGTGC C TCCTCACCCC CAGCTTTGCT 1830 
A CCAA AG CAC CTTACCTGGC ATTACAGCTG GAGAAGACCC 1870 



TCCCCGCACC CCCCAAG CTG TTTTCTTCTA TTCCATGGCT 1910 
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AACTGCCGAG GGGGTGATTA GAGGGAGGAG AATGAGCCTC 1950 

GGCCTCTTCC GTGACGTCAC TGGACCACTG GGCAATGATG 1990 

GCAATTTTGT AACGAAGACA CAGACTCCGA TTTGTCCCAG 2030 

GTCCTCACTA CCGGGCGCAG GAGGGTGAGC GTTATTGGTC 2070 

GGCAGCCTTC TGGGCAGACC TTGACCTCGT GGGCTAGGGA 2110 

TGACTAAAAT ATTTATTTTT TTT.A A G TATT TAGGTTTTTG 2150 

TTTGTTTCCT TTGTTCTTAC CTGTATGTCT CCAGTATCCA 2190 

CTTTGCACAG CTCTCCGGTC TCTCTCTCTC TACAAACTCC 2230 

GACTTGTCAT GTGACAGGTA AACTATCTTG GTGA ATTTTT 2270 

TTTTCCTAGC CCTCTCACAT TTATGAAGCA AGCCCCACTT 2310 

ATTCCCCATT CTTCCTAGTT TTCTCCTCCC AGGAACTGGG 2350 
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3 ia c txx > 

CCAACTCACC TGAGTCACCC TACCTGTGCC TGACCCTACT 2390 

TCTTTTG CTC TTAG CTGTCT GCTCAGACAG AACCCCTACA 2 4 3 0 

TGAAACAGAA ACAAAAACAC TAAA AATAAA A A T 2 4 6 3 
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pKCR — TM— A 1 a \'$mm 

49 mer CTTCGAGTGC ATCTGCGGGC CCGACTCGGC 30 

CCTTGCCCGC TAGGATCCC 49 

53 mer GGGATCCTAG CGGGCAAGGG CCGAGTCGGG 30 

CCCGCAGATG CACTCGAAGG TAC 53 

pKCR-TM-Va 1 -f'F «g| M 

49 mer CTTCGAGTGC ATCTGCGGGC CCGACTCGGC 30 

CCTTGTCCGC TAGGATCCC 49 

53 mer GGGATCCTAG CGGACAAGGG CCGAGTCGGG 30 

CCCGCAGATG CACTCGAAGG TAC 53 
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PM450-TM-A1 afc«ktXpM4 5 0-TM- 
V a V ft M 

69 raer TATGGCACCA GCAGAACCAC AACCAGGTGG 30 
AAGTCAATGT GTAGAACATG ATTGTTTTG C 60 
ACTATATCC 69 



me r 



GGATATAGTG CAAAACAATC ATGTTCTACA 
CATTGACTTC CACCTGGTTG TGGTTCTGCT 
GGTGCCA 



30 
60 
67 
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I- 'J 7" h 7 r V 
7* a ^ - ^ - 
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h a > # * 5? ^ V V 



p M 4 5 0 - T M^p| 
-Ala c D N A 

o r M-K p n I 
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V V a 1 
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SI TT CTCGACA T GCTTGCGGTC CTGGTCCTT 29 
Sal I 

SZ A T A A G CTT C C GCTGCTGAGG CCACTGTGC 29 
Hind 111 



S3 TT CTGCAGCT CGAG CCCGTG GACCCGTG CT TC 32 
Pst I Xho I 

Al TT GCATCC CA CAGTGGCCTC AGCAGCGGA 29 



Bamll I 

AZ AT GTCGAC AC ACTCGCCGTC CACCAGGTC 29 
Sal 1 

A3 GC GAATTCGG ATCC TCAGC GGGCAAGGGCC GACTCGGG 38 
EcoR I Bam II I 
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M 8 E] 



pUC118-FI pUC118-FII pUC118-FIII 



Sal I 



Hind III/BamHI 



1 .£ 



Hind Ill/Sal I. 
b 



Dde I Dde I 
Dde I 

Hind III f Dde i Dde I 



Dde I 

Sal I Xho I 



Xho I 

/EcoR 



Ej b ^ 



Fll 



_b H fiii 



EcoR 
lib 



pUC1.18/Hind M-EcoR I 



Hind HI Sal I T BamH I EcoR I 



Y 



TM cDNA 



pUOTM 



- J 9 
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3¥ 9 13 < a > 

> 



ATGCTTGGGG 


TCCTGGTCCT 


TGGCGCGCTG 


GCCCTGGCCG 


40 


GCCTGGGGTT 


CCCCGCTCCC 


G CAGAGCCGC 


AGCCGGGTGG 


SO 


CAG CCAGTGC 


GTCGAG CACG 


ACTGCTTCGC 


GCTCTACCCG 


120 


GGCCCCGCGA 


CCTTCCTCAA. 


TGCCAGTCAG 


ATCTGCGACG 


160 


GACTGCGGGG 


CCACCTAATG 


A CAGTG CGCT 


CCTCGGTGGC 


200 


TGCCGATGTC 


ATTTCCTTGC 


TACTGAACGG 


CGACGGCGGC 


2 40 


GTTGGCCGCC 


GGCGCCTCTG 


GATCGGCCTG 


CAGCTGCCAC 


2 80 


CCGGCTGCGG 


CGACCCCAAG 


CGCCTCGGGC 


CCCTGCGCGG 


3 20 


CTTCCAGTGG 


GTTACGGGAG 


ACAACAACAC 


CAGCTATAGC 


3 60 


AGGTGGGCAC 


GGCTCGACCT 


CAATGGGGCT 


CCCCTCTGCG 


4 00 


GCCCGTTGTG 


CGTCGCTGTC 


TCCGCTGCTG 


AGGCCA CTGT 


440 


GCCCAGCGAG 


CCGATCTGGG 


AGGAGCAGCA 


GTGCGAAGTG 


4 80 


AAGGCCGATG 


GCTTCCTCTG 


CGAGTTCCAC 


TTCCCAGCCA 


5 20 


CCTGCAGGCC 


ACTGGCTGTG 


GAGCCCGGCG 


CCGCGGCTGC 


5 60 


CGCCGTCTCG 


ATCA CCTACG 


GCACCCCGTT 


CGCGGCCCGC 


6 00 


GGAGCGGACT 


TCCAGGCGCT 


GCCGGTGGGC 


AGCTCCGCCG 


640 


CGGTGGCTCC 


CCTCGGCTTA 


CAGCTAATGT 


GCACCGCGCC 


6 80 


GCCCGGAGCG 


GTCCAGGGGC 


A CTGGGCCAG 


GGAGGCG CCG 


7 20 


GGCGCTTGGG 


ACTGCAGCGT 


GGAGAACGGC 


GG CTGCGAGC 


7 60 


ACGCGTGCAA 


TGCCATCCCT 


GGGGCTCCCC 


GCTG CCAGTG 


8 00 


CCCAGCCGGC 


GCCGCCCTGC 


AGGCAGACGG 


GCGCTCCTGC 


8 40 



m 
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0 ED C t> 






ACCGCATCC.G 


CGACGCAGTC 


CTGCAACGAC 


CTCTGCGAG C 


B 8 0 


ACTTCTGCGT 


TCCCAACCCC 


GACCAGCCGG 


GCTCCTACTC 


9 20 


GTG CATGTGC 


GAGA CCGGCT 


ACCGGCTGGC 


GGCCGACCAA 


9 6 0 


CACCGGTGCG 


AGGA CGTGG A 


TGACTG CATA 


CTGGAGCCCA 


10 0 0 


GTCCGTGTCC 


GCAG CGCTGT 


GTCAACACAC 


AGGGTGG CTT 


10 4 0 


CGAGTGCCAC 


TGCTA CCCTA 


ACTACGACCT 


GGTGGACGGC 


10 80 


GAGTGTGTCG 


AGCCCGTGG A 


CCCGTGCTTC 


AGAG CCAACT 


112 0 


GCGAGTACCA 


GTGCCAGCCC 


CTGAACCAAA 


CTAGCTACCT 


116 0 


CTGCGTCTGC 


GCCGAGGGCT 


TCGCGCCCAT 


TCCCCACGAG 


12 00 


CCGCACAGGT 


GCCAGATGTT 


TTGCAA CCA G 


ACTG CCTGTC 


12 40 


CAGCCGACTG 


CGACCCCAAC 


ACCCAGGCTA 


GCTGTGAGTG 


12 8 0 


CCCTGAAGGC 


TACATCCTGG 


ACGA CGGTTT 


CATCTGCACG 


13 2 0 


GACATCGACG 


AGTGCGAAAA 


CGGCGGCTTC 


TGCTCCGGGG 


13 60 


TGTGCCACAA 


CCTCCCCGGT 


ACCTTCGAGT 


G CAT CTGCG G 


14 00 


GCCCGACTCG 


GCCCTTGCCC 


GCTGA 




14 25 
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Sal I/Cla I 
^ T4 DNA polymerase 



|, EcoR I/Nde I 

^ T4 DNA polymerase 



Y 

EcoR I, 
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( A ) DELI Of^SM* 'J =7- 

D5-16U CTTCCAGTGC TGATAC 16 
D5-24L A ATTCTATCA GCACTCGAAG GTAC 24 



( B.) DEL4 9ftS)S* 9^7- 

D10-14U CTAGCTGTTG ATAG 14 
D10-14L A ATTCTAT CA ACAG 14 
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K P nI EcoRI 



pUC-TM 



EcoR I/Kpn I 



D5-16U 
D5-24L 

annealing 



Kpnl 



Y 



EcoRI 



h 



COOH- 
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